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TEXACO REGAL OILS (R2O) protect 
turbines against Rust, Sludge and Foam 


No rust, no sludge no foam you can count on 
that when vou lubricate turbines with Texaco Regal 
Oils (R & O),. Oil systems stay clean; bearings get 
the full protection of a constant, unintersupted flow 
of oil; governor action remains instantly re sponsive 

The outstanding performance of Texaco Regal 
Oils (R & O) stems from fine base stocks. Special 
refining processes assure the quality needed for eth 
cient turbine lubrication. Then they are fortified 
with additives to inhibit rust and oxidation and 


are specially processed to prevent foaming 


Texaco Regal Oils (R & O) give extra protec- 
tion throughout an extra long service life. They 
meet the stringent requirements of all leading cur 
bine builders 

Let a Texaco Lubrication Engineer help you raise 
efficiency and reduce costs in the operation of both 
turbines and auxiliaries. Just call the nearest of the 
more than 2,000 Texaco Wholesale Distributing 
Plants in the 48 States, or write 


The Texas Company, 135 East 42nd Street, New 


York 17, N.Y 


TEXACO Regal Oils (R&0 


FOR ALL TURBINES 


TUNE IN... TEXACO STAR THEATER starring MILTON BERLE on television every Tuesday night. See newspaper for time and station 





Everything about the Philip Sporn 
plant is aimed to set new stondards 
of economy in operation and capital } 
investment. Location, for instance: 


it is on the Ohio 

River at the bound- 

ary of the two Published for 76 years for those engeged in the business of 
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At its ultimate capacity of 900,000 Government and Coop Power Shooting Up vend kepuuwe 108 
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200,000 tons of coal a month. You National Power Supply....... ..... By Walker Cisler 
could not project plans for a plant 


ah this sae. to6 chete Gadi 2, wtthaw Generation for the 1965 Demand..... By F. P. Fairchild 
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And becouse it marks an important 
milestone in the development of 
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WHERE CABLE QUESTIONS OF THE FUTURE 
ARE BEING ANSWERED 


y HIS is the Okonite proving ground. Within its 
bounds are concentrated the toughest cable tests 
that experience can devise. Here, lengths of every 
kind of cable—overhead or underground, clad in 
every type of insulation and protective covering— 
go in to stay for years, under continuous high voltage 
and alternating load cycles 


Underground cables are buried in “graves” filled 
with soils of all types, saturated with chemical wastes, 
sewage, salt brine attacked by every enemy that 
may be encountered in actual installations. Overhead 
cables are exposed to a wide range of year-round 
weather oo Periodic ‘examination of the 
cables includes disinterment, careful examination of 
coverings, complete electrical and physical measure- 
ments to determine rates of deterioration. Only the 
fittest can eventually survive 
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But this rigorous proving ground is open only to 
the “elect"—cable specimens that have previously 
survived months and years of hundreds of searching 
laboratory tests and experiments. Nor are all these 
results considered conclusive. No matter how suc- 
cessful in the laboratory and on the proving ground, 
every new Okonite wire or cable must pass the test 
of experience in the field before the final verdict 
is returned 


Now in its thirteenth year of operation, the Okonite 
proving ground is but one phase of the sternest 
testing techniques employed in the cable manufac- 
turing industry today. It helps to explain why, to- 
morrow as in the past 72 years, you Can continue to 
depend on Okonite for the right answers to your 
toughest cable problems. The Okonite Company, 
Passaic, N. J} 
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(Se eae le a ae 2200 AND 
2300 SERIES 


2500 SERIES 


These Automatic Insulating Line Splice Section- 
alizers offer a large number of line applications 
—at the lowest possible cost. You'll find these 
Electroline Sectionalizers ideal for 


@ REGULATING SECONDARY VOLTAGES 
Facilitates secondary voltage regulation when 
used to bank tronsformer secondaries. 


2500F SERIES 
© FUSING TRANSFORMERS 
Gives transformers real protection when used 
to fuse transformer leads. 


@ SECTIONALIZING NETWORKS 
Suitable for sectionalizing networks to isolate 
the area in trouble. 


© SERIES STREET LIGHTING 
Simplifies cutting-in series street lamps—merely 
cut the line and insert conductor ends into 
sectionclizer. 2600 SERIES 


c Termurat) 

The mechanical strength of these assemblies " — 
exceeds in all cases the rated breaking strength 
of the conductor size for which they are adapted. 

The wet process porcelain insulators used in 
the 2500 and 2600 series sectionalizers can, if 
desired, be furnished with a white glaze to 
reflect the beam of the lineman’s searchlight 
when locating trouble at night. 


2600 SERIES 
(Connector Terminel) 


es cath tea Bulletin 


4121 South La Salle Street - Chicago 4, Iinots + 1m NCAMMDAPOWERLITE DEVICES, LTD, TORONTO 
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DEPENDABLE ALWAYS! 


Whichever the season, there’s seldom any 
worry about overhead power lines, or customer 
relations either, when Simplex - ANHYDREX 
Self - Supporting Aerial Cables are on the job. 
Anhydrex insulated and neoprene jacketed, they 
assure trouble-free service year in and year out 
in any location, and their modern construction 
does away with the need for excessive tree- 
trimming. 


bindings that secure the conductors to the mes- 
senger provide a grounded path on the outside. 
During storms the strong supporting messenger 
retards line breaks due to falling limbs and ice- 


Anhydrex has excellent electrical properties loading. Even when poles fall, the well-protected 


and is the most stable of all rubber insulations 
when exposed to water and moisture. The tough 
neoprene jacket withstands abrasion caused by 


cables will usually continue to operate efficiently. 
ANHYDREX Self-Supporting Aerial Cables 
are delivered ready for installation. They can be 


ravi i £ “haf r¢ ins sa ¢ i . ‘ 
swaying limbs and chafing against poles.and it clamped to poles already standing. Crossarms and 


provides effective protection against fungus, heat, 


insulators are unnecessary. Few workmen and 
sunlight and weathering. 


comparatively little time are needed for the job. 
But these are but a few of the advantages they 
provide. For the complete story, simply fill in 
and return the coupon below, 


ANHYDREX Self-Supporting Aerial Cables 
require little or no tree trimming for installation. 


The circuit is entirely insulated, and the copper 


SIMPLEX WIRES & CABLES 20 2>> 


GENTLEMEN: PLEASE SEND A COPY OF CATALOG 1006 TO: 


NAME 


SIMPLEX WIRE G CABLE CO. Company 
79 Sidney Street STREET 
CAMBRIDGE 39, MASS. 
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ANNOUNCING AT THIS TIME additiosal voltage ratings, a choice of time-current 
characteristics, and other important new features, we remind you that the SMD-2 is a 


modern fuse so far advanced in design that the present concepts of high voltage fuse 
application must be expanded if full advantage is to be taken of the economy inherent 
in fuse protection of transmission and sub-transmission systems. 


FULL COVERAGE PROTECTION IS: the new 

concept of transformer fusing in which: 

@ A primary fuse is applied for both primary 
short circuit and secondary bock-up short 
circuit protection 

@ A fuse is expected to perform dependably 
regardless of type of system; type of fault 
current; type of application; or system and 
atmospheric conditions. 


FULL COVERAGE PROTECTION PROVIDES ~ 
along with the above protection— 
savings in operating expense by: 

@ Eliminating the need for replecement of 
“suspect” fuses on other phases when one 
fuse blows 

@ Eliminating the need for periodic replace- 
ment of fuses to prevent “sneak-outs” 
caused by vibration- or age-weakened 
fusible elements 


FULL COVERAGE PROTECTION REQUIRES: 

@ dependable high and low fault-current 
interrupting ability 

© protection against dielectric breakdown 
or external flashover from severe recovery 
voltage 
a fine degree of accuracy in time-current 
characteristics; 
a “non-damageable” fusible element 
which cannot be injured by surge currents, 
vibration, or aging; 
a choice of time-current characteristics to 
provide flexibility in coordinating with 
other primary, and with the secondary, 
protective devices. 


The SMD-2 offers short circuit interrupting capacity many have 
thought could only be obtained with a circuit breaker; yer ic is 
more reliable than a breaker. Aad the SMD-2 costs so much less 
that economic necessity need no longer compel a choice between 
the expense of a brenker or the often used expedients of solid tie, 
grounding switches, or remore-trip-relay protection, when tapping 
transmission and sulytransmission lines. 


Permanent accuracy of the SMD-2 time-current characteristics 
permit sufficiently close fusing of the transformer bank to get 
back-up protection in case of secondary bus faults or failure of 
secondary protective devices—and this protection is accomplished 
without incurring outages caused by unwanted fuse operations. 


The importance of fusing for secondary protection has been 
demonstrated by feld experience which has shown that more than 
half of the operations of fuses thus applied were caused by 
secondary faults that most certainly would have damaged or 
destroyed the transformers. With the SMD-2 this valuable second- 


ary protection is obtained in addition to a full measure of primary 
protection. 


SMD-2 HIGHLIGHTS 


Voltage Range: 44,500 to 134,000 
Interrupting Ratings: to 1,000,000 KVA 


In fuses of low ampere ravings, low fault currents are positively 
interrupted by an auxiliary gas-blest arc extinguisher 


Drop-out release is protected against opening from vibration or shock 
by a floating, self-aligning, latch mechanism. 


Drop-out, when intended, is assured by a powerfully spring driven 
pry out lever, and a “wiping-in, rolling-out” contact design. 


Initial and permanent accuracy of time«urrent characteristics are 
provided by non-damageable fusible elements. 


For a complete account of this new protective device you should have 
the new Catalog Section 262, now ready, Write for a copy wday! 


Formerly SCHWEITZER & CONRAD, INC. 
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SMD-2 POWER FUSE 
DROP OUT 
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4421 Ravenswood Avenue 
Chicago 40, Illinois, U.S.A. 
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more 
you get in 
BH “649” 
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One of the largest manufacturers of electrical equipment required 
an insulation that was definitely non-corrosive and non-fogging, in 
addition to being toughened against abrasion 


+ 


> 


; 
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They found what they wanted in BH “649 
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} KNOT IT » » Take a length of 
(1) Rated dielectric strength retained even after roughest handling Sel OGG’. Knot it. Pull it os tight 


as you can, Twist it. Then loosen the 


knot. There is no cracking. No 
(2) No corrosion of silver, brass, aluminum, copper or nickel- | change in the dielectric strength 


plated parts 


ge 
+++4+ 
+++-4+-4-4 7-74 
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(3) No evidence of fogging on glass under test conditions 


++ + He 


If you require @ tough insulation with superior dielectric properties, 


you will be interested in tests made on BH 649" by leading manu- 
facturers of television and radio, transformers, meters, electronic 
instruments, aviation instruments. They have found that BH '649” 


is unaffected by severe bending in assembly or product use. They have 
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learned that BH "649" stays supple after baking 12 hours at 300°F, 


< r j > | RUB IT Take a 
BH ‘'649" is made in Grades A-1, B-1, C-1 and C-2—in all sizes length of Bi "640" 
from No, 24 to 4” inclusive. Write for production samples Rub the sample up and 


down briskly against the 


edge of a desk or chair. See 
BENTLEY, HARRIS MANUFAC yg Co., CONSHOHOCKEN, Pa, how difficult it is to damage 


the coating 


nN 
y \ 


AQ 
.\ 
“y 


| HOLD A aie 
MATCH UNDER 


iT Take a 
neth of BH “649 
Hold a lighted match under it. BH 
“649” will not support combustion 
: 


+++ 


Bentley, Harris Mfg. Co., Dept w 40, Conshohocken 
I am interested in BH “649” Fiberglas Tubing 


Send samples, pamphiets and prices 


ther Product . -_ 
testing of Crrade nm sizes as ft “ er BH Products as follows 


peratures of ; = : ta ) BH non-fraying Fiberglas Sleeving 
[> Cotton or Rayon-base Sleeving and 
NAME nana . pena tenement : 


Tubing 
ADDRESS 
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PACIFIC ELECTRIC 
Type YSW 


SWITCHES 


ny the Load through 
Solid: Si Wver Rolling Contaers 


Assure 
Cool Operation 
and Easy Opening 


Special 
Ice-Breaking 
Features 


Showing Type YSW, 46 kv, 600 
amps, with Post-Type Insulators 


NEMA Standards 


area eg sare oar Ei grr 


© Solid-silver inserts in rolling dises ——_ high-pres- 


sure contact (adjustable up to 
easy opening or closing. 

© Floating self-aligning roller-contact design, as illus- 
trated, assures easy operation, always. 

@ Ice is broken progressively because discs swivel 
sideways before starting to rotate. 

@ Rotating insulators have widely spaced ball or roller 
bearings with weather shields. All parts non-ferrous 
above insulator caps. 

© Operating linkage for 3- or 6-pole switch has stain- 
less-steel pins and mostly anti-friction sleeve or 
roller bearings. 


Get All Faets--> 


(2 


0 Ib), yet assure 


TYPE YSW 


Group-Operated Air 
Switches, Side-Break, 
Rotating-Insulator 


7.5, 15, 23, 34.5 bv, 
400, 600, 1200 amp. 


46, 69 and 115 kv, 
600 and 1200 amp. 


Several other styles of air switches 
also aveilable—from 7.5 to 230 kv. 


The Type YSW is selected for this 
month's advertisement because it is 
much specified by those wanting a 
top-quality side-breek switch having 
bet one rotating insulator per pole. 


me arg SY TOTS 4 I BW ak SN 


How the Exclusive Rolling Contacts Reduce Friction, 
“Run Cooler, and Assure Easier Operation 


2 


1. This view, as 
well as those fol- 


RE-CLOSE 


, Notice the tine 


marked on the axis 

of the disc and 

blade 
3 The next time the blade enters 
contact, an entirely new contact posi- 
tion is presented to the blade. 


2. As the biade 
leaves the contact, 
the disc rotates 
like a 


Send for 
Catalog 130 


PACIFIC ELECTRIC MFG. CORPORATION 





PENNSYLVANIA TRANSFORMER 


LOAD RATIO 


STEP VOLTAGE Or Ta 
REGULATORS SUBSTATIONS 


156 Kvw Step Volmge Regulator. 12000 Vedts. 32-% & taps. Total 1500 Kva Single Circuit Unit Substation. High Volta ge:-22000 
tap reage plus or minus 10%. Volts. Low Voltge:-4160 Vols. 52-%% taps on Low Voltage 
winding. 


Ce a ee 

Since 1937 Pennsylvania Transformer Company has been building Load Ratio Control Equipment 
for customers who desired the design and construction advantages of Pennsylvania Transformers. 

About 5 years ago, Pennsylvania Engineers began developing Step Voltage Regulators as 

well as Single it and Duplex Unit Substations. ——e, ” 
For the past few years, Pennsylvania Transformer Company has been taking orders for, and has 
been building in ever increasing numbers, Load Ratio Control Transformers, Step Voltage Reg- 
ulators and Unit Substations. 


Recently Pennsylvania completed a new, modern Machine Shop designed specifically for 
manufacturing Load Ratio Control Equipment. 


Now Pennsylvania is completely equipped and tooled to build Load Ratio Control Units on a 
regular ~sunadien basis. 
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COMPANY 


2500 Kva, 3 Prana, 400b02900/4990% x 7500/12990Y 
Volts. Low Voltage winding equipped with 16-15/16% 
taps for swiomatic wp changing ender load. 


This is Pennsylvania's formal an- 
nouncement to America’s Utilities and 
Industrials that Pennsylvania Trans- 
former Company is now regularly 
quoting on all types of Load Ratio Con- 
trol equipment and Step Voltage Regu- 
lators. — 


ngyivania Representative or by writin 


eben "Represeottive or by writing 


oo he oO. 
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Finished units ready for shipment. Reading right to left: 1-239 
Kva Step Voltage Regulator; 1-1500 Kya Single Circuit Unit 
Substation; 4-2500 Kva Load Ratio Control Transformers for 
multi Unit Substations. 


Pennsylvania's modern Machine Shop completely equipped 
with the latest machine tools for manufacturing Load Ratio 
Control equipment, 


OO 


TRANSFORMER COMPANY 
ye wit CANONSBURG * PENNA. 
Greater Pittsburgh District 


SAVE UP 


T0 25%... 


with Rome Self-Supporting RoPrene 
Secondary and Service Drop Cable 


ROME CABLE CORPORATION. Dept. EW-5 


Please send me Bulletin RS4 

Name Title 
Company 

Street 


Wherever overhead services are involved it will pay you to use Rome 
Self-Supporting RoPrene Secondary and Service Drop Cable. You can save up 
to 25% compared with the cost of conventional Service Drop Cable (Type SD). 
Construction is better and it lasts longer. There are no coverings to rot and 
festoon. It has remarkable weather resistance. It possesses excellent physical 
and electrical characteristics. 

Installation and maintenance costs are also less than the cost of open weather- 
proof wire. Less labor and cheaper hardware can be used. When used as second- 
aries, Rome Self-Supporting RoPrene Cable is more compact, eliminates un- 
sightly multiple wire construction, jointly occupied poles and long spans. On 
larger sizes, there is also a substantial saving in copper losses due to the lower 
reactance of a self-supporting cable compared with open wires. 

NEW DATA AVAILABLE!—BULLETIN RS-4, just published contains specification 


and test details, as well as sag and tension data on Rome Self-Supporting 
RoPrene Cable. It's yours for the asking. Sign and mail the coupon below or write. 


IT COSTS LESS TO BUY THE BEST...BUY BOME CABLE 


ROME CABLE 
RE eae 


, Rome. NEW YORK 
’ a eke bed ee 
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Remember this 
Vent time you get a bad lightning stom... 


e Maybe you think your company has “tno trouble’ with 
transmission insulators... How many pin-type insulators 
do you suppose had to be replaced as the result of your last 
bad lightning storm? Just ‘“‘normal” replacement, you 
may think; “Every piece of equipment calls for a certain 


amount of maintenance, and insulator costs are low.”’ 


We strongly urge you to take a critical and detailed look 
at those *‘normal”’ transmission insulator maintenance 
costs. We predict that you'll find it a whale of a lot big- 
ger expense item than you suspect. What’s our reason 


for wanting you to know just what that cost item is? 


...- why, we've got an insulator with a proved record of ability 


to cut that expense to a tiny fraction of what it now is. The 


Lapp Line Post. We think that if you’ll make a fair compar- 


ison of maintenance costs, you'll standardize on Lapp Line 
Posts for all transmission duty up through 69Ky. And 


you'll save your company thousands of dollars annually. 


LAPP INSULATOR COMPANY INC. LEROY, NEW YORK 


ELECTRICAL WORLD © May 22, 1950 





all across the country, Publ 


Tuere is a very noticeable swing among Public 
Utilities to Riley Steam Generating Equipment. More and 
more Public Utility Companies are making their initial 
installation of Riley equipment and these companies who 
have tried Riley equipment are, almost invariably, coming 
back for more Riley units when expanding capacity. 


tet aie ln aad Rw mc 


; 
/ 
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JoRDAN SraTion, Utah Power & Light ¢ 
1500 Ibs. 9 F. Riley Unit R. S. Wauiace Station, Central Ihnois Light Co. 


600,000 Ibs. hr. 950 Ibs. 910 F. Riley Unit 
ation, Consulting Engineers 


has also installed a 400,000 This is the fifth Riley unit to be installed at this station. 
t their Orem Station and are intalling Four 300,000 Ibs. hr. Riley units have been previously 


t Western Colorado Power Co installed 


LEW 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Pri badelpaia Washington Bebalo Pieteber gh Cleveland Detroit Chicago 
Cine innat: Atonta New Orteons Menohis &. Leek Kensas City S. Paw! Tolee ovttos 
Denver Seltlake City LosAngeles Posiend Seattle 


BOILERS + PULVERIZERS +» BURNERS - STOKERS - SUPERHEATERS + FLUE GAS SCRUBBERS 
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RIVERTON STATION, Northern Virginia Power Co, 


350,000 Ibs. /hr. 1100 Ibs. 900°F. Riley Unit 


Sanderson and Porter, Consulting Engineers 
Epwarpsport STATION, Public Service Co. of Ind. 
400,000 Ibs. hr. 1000 Ibs. 910°F. Riley Unit 


Sargent & Lundy, Consulting Engineers 


Public Service Co. of Indiana has installed Riley units at You Can Rely Cw Riley 
Dresser and Noblesville stations also-—six Riley units, total 
capacity 2,000,000 Ibs. of steam per hour. An additional 

unit is on order for the Edwardsport station. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprising! 


COMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS - WATER-COOLED FURNACES - STEEL-CLAD 
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durasheath 


Durasheath Is Versatile . . . It's Under 
writers’ approved for 600 volt under- 
ground services . . . Use it in power and 
the all-purpose cable lighting circuits, industrial plants, mines, 
airports, housing developments and farms 
- wherever your power distribution calls 
for cable . . . large or small . . . in one, two 


or three conductors . . . from 600 to 8,000 
volts. 


Durasheath Is Safe, Dependable and 
Economical . . . Durasheath* resists cor 
rosion and extremes in temperatures. Its 
tough Neoprene jacket eliminates elec 
trolysis and resists oil, flame, abrasion, cut 
ting, impact . . . as well as moisture, acids 
ind alkalies in the soil. It is lightweight 


ind Hexible—reduces installation costs 


LEARN THE FuLL DeTAnS of how and why 

Durasheath can do a more efficient, safer power 
distribution job . . . and at lower costs! 

Contact your nearest Anaconda Sales Office or 
Distributor today. Anaconda Wire & Cable ¢ OMAN 
25 Broadway, New York 4, New York 


hee 0 8. Pet. Of 


the right cable for the job ANACONDA 


WIRE AND CABLE 


Mey 22, 1950 @ ELECTRICAL WORLD 





you can 6 SURE.. i¢ irs 


Westinghouse 


where SAFETY is ESSENTIAL... 


install the Safest Transformer ever Built 


When network transformers must be installed in 
areas where people gather ...or where extreme con- 
ditions of dust, corrosion or water exist... wherever 
conditions are too severe for other transformers, 
install a Westinghouse Sealed Dry-Type Transformer. 
It’s economical, too, because vaults may be eliminated, 


No matter what type of network system you 
plan, or what your installation problems may 
be, Westinghouse can help you keep costs down 
. and in the future. 


HERE’S WHY: 


Now —There is a Westinghouse Network Trans- 
former specifically designed to answer each of your 
network problems. In addition to SEALED DRY-TYPES, 
there are “ASL” VENTILATED DRY-TYPES, ideal for 
indoor service; LIQUID-FILLED (oil or ‘Inerteen™), 
most economical for general use; and TYPE “S”, 
pole-mounted to bring network advantages to less 
dense areas. Standardized construction provides lower 
initial cost and lower installed cost, too. Special 
hook-up problems are eliminated. 


++ MOW.. 
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And in the future —Years of leadership in the 
design and construction of network transformers 
show in the high quality and maintenance-free opera- 
tion of Westinghouse Transformers. In addition, our 
complete facilities... engineers and calculating boards 
..- are available to help you in your network planning, 
to make future expansion more economical. 


Ask your Westinghouse representative for further 
information, or write for Booklets B-4082 and 
B-4002-A. Westinghouse Electric Corporation, P.O. 


Box 868, Pittsburgh 30, Pennsylvania. J-70538 


Ma MLL iLs 





BUILT BY ACCEPTED BY PEOPLE 
WHO KNOW 
FROM EXPERIENCE 


NOW A COMPLETE LINE OF ROUND TANKS IN SIZES THROUGH 
» KVA FOR POLE OR CROSS-ARM MOUNTING 


@ Heat dissipated twice as fast because of: @ More durability of tanks because of: 


(1) Greater coil surfaces 1) Fabrication from heavy copper-bearing steel 


(2) Freer circulation of oil (2) Butt-lapped and welded for strength and leak-proofing 


@ Greater protection to transformer because of: @ Cylindrical design because of: 


(1) More clearance and insulation to prevent flash-overs (1) Convenience in handling and installation 
(2) Coil impregnation with elastic varnish (2) Better appearance of installations 


All Standard transformers are built to or above requirements of EEL NEMA. 


ASA und AIEE. Stock or special designs for your specific requrements may be 
hed fom STANDARD in STANDARD’s proven quality. 
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3 Core essembly of non- 
aging, low-loss. varnish coated 
silicon steel sheets, sheored 
and annealed to reduce core 
losses. 


& Steel T-bars welded to tank 
for easy insertion or removal 
of element assembly. Prevent 
movement in tank. 


5 Nome plate pad positioned 
and designed in accordance 
with ASA standards. Space 
provided for users plate. 


anging 


9 Well-designed core clamp- 
ing assures quiet and efficient 
operation. 


10 Coil wound in two sec- 
tions doubles heat radiation. 
Ends not blanketed, thus in- 
ducing free and effective oil 
circulation. 


STANDARD’s major contribution to the industry has been in the field of special 
design for difficult specifications. This experience assures you of maximum know-how 
that, when applied to distribution transformers, provides extra quality. 

The extent of our representation affords you rapid answers to transformer 
problems — write today for the name of your near-by Standard representative. He is 
qualified to give you information on any type transformer and our service. 


Offices in Principal Cities 


THE STANDARD TRANSFORMER CO. 
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VOIDLESS COMPOUNDING 
PLUS 
«» EASE OF INSTALLATION 


The NEW Shape “A” 3 Conductor POLE TOP Pothead 


VOIDLESS COMPOUNDING 

Proper compounding eliminates 
trouble-making voids in the body of the 
shape “A” pothead. 

After assembly, a special reservoir is at- 

tached to the pothead and heated com- 
pound is poured until the pothead and 
Feservoir are completely filled. 
’ The large reservoir holds ample com- 
fpound to fil any space left by shrinkage 
‘as compound cools—-and the reservoir is 
designed so compound is forced into every 
«crevice in the pothead body. 


t ASE OF INSTALLATION 
For the first time the shape “A’”’ pot- 
head can be completely disassembled to 
rmit quick and easy cable connection. 
Trdividce! porcelains and entire front 
late are separate removable units. The 
rge opening in the front of the body per- 
mits easy training of cable conductors and 
arranging them in proper phase relation- 
ship. Before assembling the lid with porce- 
Jains, the conductors are cut to correct 
Jength, connectors attached, and stress 
Telief cones applied. 
“‘Resistoyl”’ gaskets on all joints insure 
full protection for your cable terminations 
. 


SHAPED FOR PROPER 


C LEARANC! 
The slope of porcelains in this ‘pole-top’ 
»0thead provides proper clearance from 
five cable ends to ground. No bends in Front plete, porceleins, ond specicl compound 
. reservoir ore seporote units in the new Shape “A 
conduit risers are needed to get proper pattend. Culies or cadly tndeled with paihesd 
clearance when pothead is mounted on disossembied 
le-tops or grounded structures. Cables 
an out properly for best external con- 
nection. 


Shape “‘A’’ potheads are furnished with either wiping sleeve or stuffing box cable entrances. Aerial lugs 
are interchangeable. Standard ratings are 7,500, 15,000, and 23,000 volts. 


Write or ask our engineering representatives for further information on the new Shape “A” pothead. 


ELECTRIC SPECIALTY COMPANY. 


7780 DANTE AVENUE + CHICAGO 19, ILLINOIS, U.S.A. 


| Tee 


' ‘ r Lar ? 7 
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STREET LIGHTING 


SIMPLE—Four-foot or six-foot 144" pipe clamped 
with stainless stee! bolts to malleable iron pole 
plate casting. 


STRONG—Strength adequate to support a man— 
tests on 4-foot bracket showed only Y4-inch 
permanent set under 250-pound vertical load; 
a 6-foot bracket tested %-inch permanent set 
with 175-pound vertical load. Tests made at 
higher loads demonstrate that pole plate de- 
velops full strength of pipe. 


STREAMLINED—No bracing required; appearance 
thereby improved. 






STURDY—Liberally designed hot-dip galvanized 
pole plate with strong clamp. 
Keyhole Mounting Siet SMALL—Requires less pole spece; may be mounted 
near top of pole or at any desired height. 


EASY TO INSTALL-—-Keyhole slot in pole plete 
enables one men to attach bracket assembly 
to pole. 

INTERCHANGEABILITY —Available for use with 
slip-fitter-mounted luminaires (as shown, with 
Joslyn Permaiux) or with end fitting for top- 
mounted luminaires. 

PRICED RIGHT TO PROVIDE STRONGEST, SiM- 

PLEST, AND KEST BRACKET AT LOW COST. 


SIDNTIN fae 


Complete Pole Line Equipment PPLY CO. 


20 NORTH WACKER ORIVE, CHICAGO 6, Tt. 






ON-THE-GROUND SERVICE 
PS Shielding assures maxi- 
mum safety whee cebles 
must withstand brutal serv- 


AERIAL SERVICE 


PS Shielding prevents 
vision ifn- 


casy 1 is to make 
a right eagle bead with 
aerial cable. 





TOC TE 


What it is. ~—s What it does—25* 


tape coated with a conducting rubber. This tape many of the weaknesses of metal shielding. For 

is vulcanized to the surface of the conductor when a cable is bent and straightened, metal shield- 

insulation. It may be used next to the conductor ing tends to separate from the insulation. This 

or over the outer surface of the insulation in forms an air gap that causes spark discharge with 

contact with the usual shielding tape, ground corona and ozone formation. But Type PS Shield- 

wire or conducting sheath, ing remains flexible. It clings tightly. It eliminates 
those destructive air gaps. 


Proven performance— 


‘lo prove just how effective PS Shielding is, we 
Each conductor in eae drove spikes through the shielding into the con- 
these cables is sep- oe ; a 
srately insulated. Ais : ductor without touching the ground wires. In every 
And each conduc- _ ; 2 : x 
tor is separately ladies Kae " case, the overload breakers tripped. Proving that 
shielded with ‘ Sieg ¢ » . . . 
Conducting Tape... * A . PS Shielding by itself is an effective safety measure. 
your guarantee of \ ; . — - : . ; 
Sererrent ifin ga” Ca PS Shielding was developed by the American 
hs Steel & Wire Company. And it has proved so effec- 
tive that other cable companies have been licensed 
to use the same construction. It is most widely used 
for portable power cable, aerial distribution lines 
and heavy power cable wherever voltage discharge 
will cause damaging corona and resultant television 
interference. 


PS Shielding is available applied to both single 
and multiple conductor cables, sheathed to meet 


many different applications. Write for complete 
information. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES, CLEVELAND, OM10 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, (ROM & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRISUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


’ 


vig (rT ato ule ae and Cable 
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KEYSTONE 


HIGH SURGE 
CURRENT CARRY ING 
cAPACITY 


New features of construction .. . new technical 
advances proved in service . . . backed by 57 years This is just one of the many new developments by 
of specialized experience in the field of lightning ESM. More are on their way! New technical and 
protection—all this adds up to the best there is in _ instructional data will soon be available on the basic 
expulsion arresters! fundamentals of purchasing and applying lightning 
The new Keystone expulsion type arrester arresters. Write today . . . let us put you on the list 
kover and excellent to receive this series of informative booklets. Yours 

for the asking . . . no obligation. 


1709 CAMBRIA STREET PHILADELPHIA 32, PENNA. 
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2-way RADIO'S Greatest VALUE!! ropay and TomoRROW 
with exclusive SENSICON RECEIVER - NOW AVAILABLE in the Dispatcher. 
PERMANENT VALUE of ADVANCED DESIGN 


The Sensicon Circuit with the Permakay Wave Filter, Statomic Oscilla- 
tor, Differential Squelch, Capacitance Discriminator, and Thermally 
Balanced Crystal Oven, all exclusive Motorola developments, has ad- 
vanced the art to permit practicable adjacent channel operation. 
Further, it provides the only uncompromised design capable of accept- 


ing full modulation on the desired channel, and adaptable to “‘split- 
channel” frequency assignments. With “Instantaneous Deviation Control” 
of the transmitter carrier plus the broad nose, steep skirt characteristic 
of the Sensicon Receiver, you have an advanced design combination 
which will give superior performance now and tomorrow! 


RELIABILITY 


Put it in and forget about it! It breezes along with peak performance 
always. With fixed-tuned, sealed circuits, precision compensated ele- 
ments, quality components and workmanship—the day of radio tinker- 
ing is over! Remember! the Sensicon System is coasting while ordinary 
systems using fewer tubes are taxed to the false-economy limit! 


UNIVERSAL PACKAGING 


Built for quick and easy installation—with full accessibility, bere is the 
solution to any mounting problem in any type of vehicle. Choice of new 
all-in-one front model, or trunk mount unit—both are drawer-type with 
quick lift cover. Both units provide for complete metering and antenna 
alignment through the covered ports on front—yet the complete hous- 
ing is closed against dust or other foreign particles. 


ENDURING ECONOMY 


A quality communications unit designed to deliver longer sustained 
service at the lowest operating cost. New single vibrator power supply 
provides for minimum tube and vibrator replacement. 


FREEDOM FROM OBSOLESCENCE 


The growth of land mobile services licensees from 5,000 in 1945 to 
over 17,000 (over 160,000 transmitters) today indicates that channel- 
splitting is imminent. With adjustable modulation control, I.D.C., and 
exclusive exchangeable Permakay filter you have every factor in hand 


for your future protection. 4545 Auguste Bivd., Chicago 51 - in : Rogers , Lid. Toronto 


MADE BY THE WORLD LEADERS IN 2-WAY MOBILE RADIO SACKED BY 20 YEARS is MSa a meme ere em eae 
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@ This new Tool makes it easy to 
remove ground wire moulding 
from poles ... and salvage both 
staples and wood moulding, un- 
damaged. Like all Crescent Line- 
men’s Tools, No. 15 Staple Puller is 
practical in design, well-balanced, 
and ruggedly constructed. The 
long handle provides powerful 
leverage which makes operation 
easy and fast. 

Order from your regular supply 
source or write us. 


QUALITY 


CRESCENT’S NEW 
STAPLE PULLER 


SAVES 
TIME, MUSCLE, 
MATERIALS! 


Shorp jaws grasp 
staples with o slip- 
proof grip and re- 
move them undom- 
aged for reuse. 


Legs straddie and 
prevent damage to 
moviding, permit- 


Crescent’s No. 15 Staple Puller is construc- 
ted of drop-forged steel, carefully heat- 
treated. Handle of black, ribbed rubber, 
bound at both ends with brass ferrules, and 
equipped with carrying and hanging ring. 
Rust-resisting, cadmium plate finish; over- 


all length, 20"; shipping weight, 3-3/4 lbs. 


EA ‘ 


ene by to Talos 


— $2 


) Sign of the Artisan |p 
qr Symbol of Excelence 4p 


“Crescent « eur trode mark, regiutered in the United Stetes ond brood for wrenches ond other tools Sold by leoding distributors ond retoiiers everywhere ond mode onty by 


c 


28 


Re®esceunr Treosn cOoOmPaN Y, 


JAMESTOWN, NEW vor « 
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RELIABILITY - SAFETY Sagem 
FLEXIBILITY tie 
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BUS STRUCTURES ea 


METAL ENCLOSED, ISOLATED PHASE 


1 PHASES individually isolated and enclosed INTERRUPTER SWITCHES 

eliminating costly building and cell construc- 

tion. Sealed dust-proof with bolted seams. 

Any section of cover can be opened for 

inspection. CUTOUTS AND 
THERMO-RUPTERS 
SUPPORT RINGS equalize all stresses. 
Channel shaped for high strength. May be 
mounted any position. 


DISTRIBUTION 


INSULATION—Porcelain, always in compres- EQUIPMENT 


sion—conductor shockproof, longitudinally 
and radially. 


INSULATOR ADJUSTMENT — threaded stud 


: SWITCH OPERATING 
with locking nut and washer. 


MECHANISMS 





. = ' Ps ‘ SUBSTATIONS 





cm ; ) Bon 
tLe a eri s 
ISOLATED PHASE 


ae 
> eT ie 





= ~~ 
aa wa 
- KIRK INTERLOCK 
ee 4 ee 
~~ St 
a gee 
il 
PN Above is shown a portion of the 11.5 KV. Isolated Phase 
- wt i senna leads installed for Pennsylvania Electric Co. at AUTOMATIC 
Pe arren, Pa. 
’ Jj GS Check all these advantages of isolated Phase, Metal Enclosed RECLOSING 
’ al Bus Structures against cable runs or cell structures. Then call 
al a in an R&IE, or an I-T-E engineer who can discuss details for EQUIPMENT 
ns) ili ae your installation. : 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


METAL CUBICLES 


AFFILIATED WITH THE 1-T-E CHRCUIT BREAKER CO., PHILADELPHIA, Pa. 
IN CANADA — EASTERN POWER DEVICES LIMITED, TORONTO 





TESTING DEVICES 





DISCONNECTING SWITCHES | 


UP TO 50,000 MEGOHMS 


Facsimile scale of 


2,500-volt instrament 


® 
insulation Tester 


(Laue ee ranges 
Wider ranges 


yy: t toe 1s 


Mechanical 


A ala ee 


Never before has the direct-indicating cross-coil ohmmeter 
been capable of measuring such high values of insulation resistance! 


This accomplishment comes at a time when more attention 
than ever is being focused by engineers on insulation resistance 
or d-c loss measurements as a practical non-destructive means of 
forestalling breakdown in electrical equipment. 


These new sets also include several important improvements, 
such as static shielding, improved hand-drive mechanism, and a 
simplified design for motor-drive with better voltage stabilization, 


The new line of MEGGER Insulation Testers is now avail- 
able in the following ranges: 


Inner Scale Outer Scale 
Volts Megohms Megohms 


500 volts d-c Oto 50 3 to 10,000 
1,000 volts d-c 0 to 100 6 to 20,000 


2,500 volts d-c 0 to 200 15 to 50,000 


For unusual requirements, a special 5,000-volt instrument is available 
with range up to 100,000 megohms. 


For description and prices, write for Bulletin 21-20 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instrument 


1316 ARCH STREET, PHILADELPHIA 7 





Vault Cost Cut, Internal 
Maintenance Eliminated 


One of two 300 KVA-12KV Sealed Dry-Type Transformers 
installed underground by Duquesne Light Company in a Pittsburgh 


office buildin, ng. 


disconnect an 


Sealed Transformer of the type 
installed by Duquesne Light in 
downtown Pittsburgh 


ALLIS-CHALMERS 


Network Transformers — Nearly 1,000,000 KVA Installed 
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Both ate equipped with high voltage dry-type 
grounding switch. 


7 NOT ONLY operate this trans- 
former with complete safety any- 
where, anytime -—- you can make 
substantial savings in vault construction 
as well. This is especially true when 
separate feeders terminate in the same 
area, That's because Sealed Dry-Type 
units eliminate the expense of building 
either separate vaults of a firewall bar- 
rier between the transformers. 

These economies are made possible 
by the fire-and-explosion proof design 
of Allis-Chalmers Sealed Dry-Type 
transformers. Core and coils are her- 
metically sealed in the inert gas-filled 
tank. This hazard free construction, 
using Class H silicone insulations with 


1950 


other inorganic materials, lets you make 
these savings in keeping with accepted 
safety practices. 


MAINTENANCE SLASHED 
Internal maintenance is completely elim- 
inated. No liquids to filter or test, no 
oil gauges or valves to maintain. "Re- 
painting is easier too, because there are 
no cooling tubes, and paint area is re- 
duced 60% 

For information conc erning this new 
Sealed Dry-Type Transformer develop- 
ment, contact your A-C office or write 
for technical bulletin 61R7395, A-3033 


ALLIS-CHALMERS, 932A $0. 70 ST. 
MILWAUKEE, WIS. 


AC 


ss Coat 
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ts the Registered Trode Mark of The 
Weotionol Telephone Supply Compony 


The National Tilephone Supply Company 


5100 SUPERIOR AVENUE ¢ CLEVELAND 3, OHIO 


Cenacion Mir, N. SLAYER CO, LTD. HAMILTON, ONTARIO, CANADA 
Export Distribytor: INTERNATIONAL STANDARD ELECTRIC CORP, NEW YORK, N. Y. 
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Control panel for one of the 400,000 Ib /hr 
ges-fired boilers at New Orleans Public 
Service's Industrial Canal Station. 


From Btu’s to megawatis— 
L&N equipment aids plant efficiency 


The new Industrial Canal Steam Elex 
tric Generating Station of New 
Orleans Public Service Inc. uses L&N 
instruments and controls at many steps 
in power production—from firing fuel 
to distributing power. 
peas Steam-end equipment includes Me 
termax Combustion Control; Micro 
max Superheat Contro Micromax 
Recorders for temperatures of air 
water and steam, COs, and f 
densate purity the electrica 
are recorders for temperatures of 
bearings and generators and for fre 
quency, load telemetering and load 
frequency contro 

In addition to these, we supply the 

ower ¢C y with recorder for 

oke density, pH, flow, a-c and d-c 

tage and current, power factor and 
reactive kva. 

If you'd like panel engineering serv 
ice, were equipped to design and 
build complete panels, shipped to 
you tully assembled, wired and tested 
ready for installation. 

In this semi-outdoors plant, rugged Metermax ; , ; 
Electric drive units, like this one (circled) on : deta 1s, write 
the induced draft vanes, operate dependably Northrup Co., 4938 
without need for protection from the weather. Philadelohia 44, Pa. 


La MEASURING INSTRUMENTS - TELEMETERS — AUTOMATIC CONTROLS © HEAT-TREATING FURNACES 


dri. Ad N-~460(4) 
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BASY TO CARRY — weighs only 44 
The case is only 19%" long. 


'T CAN GE SET UP ANY PLACE where 
there's a 115-volt, a ¢ supply —forestry, 
utilities, Construction propects, etc 


IT'S WEA for 2. way operation (police, 
fre, etc.) in small and medium-size 
municipalities requiring medium-range 
COMMuUPiCalLON equipment 


M 


For vorfable or fixed station use 
... the RCA Carfone Station Unit ‘15” 


HIS is the most versatile 2-way 


radio station ever designed for 
medium-range communication. It is 
complete with transmitter, receiver, 
power supply, portable antenna, handy 
microphone, and loud speaker—a// in 
a single package. 

Easy to carry and easy to set up, this 
portable unit can be operated wher- 
ever there is a 115-volt, a-c outlet. 

For fixed station use, place the unit 
on the operating desk, hook-up the 
antenna, plug in the power cord, and 
you're set to go. For portable station 
use, simply connect the quarter-wave, 
whip antenna (supplied) and plug in 


the power cord. No extra components 
to carry around. No installation ex- 
pense involved. 

Greatly improved receiver selectivity 
reduces adjacent channel signals well 
below interference levels. A newly- 
designed transmitter modulation con- 
trol enables you to transmit the full 
signal potential of the transmitter and 
maintain 100 per cent modulation at 
virtually all voice levels — whether you 
shout or whisper into the microphone. 

For complete information on the 
new RCA Carfone Station Unit “15”, 
write Dept. 31-E, RCA Engineering 
Products, Camden, New Jersey. 


MOBILE COMMUNICATIONS SECTION 


t T@s) RADIO CORPORATION of AMERICA 


Sant" 


SHOIMEERING PRODUCTS DEPARTMENT. CAMDEN, M.S. 


te Conede: 8CA VICTOR Compeny Limited, Mentres! 
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a strong, lightweight, LOW-COST tubing 


/ 6 
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DE-5-49 
BRANCH OFFICES: NEW YORK 17 


for your electrical applications 


Spiral Tubing—one of the many developments that have helped bring television 
into the mass market. Recently introduced by Continental-Diamond laboratories, 
it is ideal for electrical, radio, and television applications where a good dielectric 
tubing with high strength and lightweight is needed. It is available in a variety 
of sizes and grades to meet requirements for low moisture absorption, forming, 
riveting, drilling, tapping, etc. 

It is another example of why it pays to see C-D first in your search for the 
right plastic. C-D Plastics provide practical combinations of mechanical, elec- 
trical, and chemical properties structural strength, lightweight, moisture, heat 
and corrosion resistance. For fast delivery, or help with material selection prob- 
lems, call your nearest C-D office, any time. 


CLEVELAND 14 e CHICAGO ll e SPARTANBURG, S. C e SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO S 


V 
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Charting Furnace Fever 


Keeps Power Costs Down 


Traditionally, boiler design is an art. As 
influenced by B&W research, it more and 
more nearly approaches a positive science. 
For example, where rules of thumb once 
determined the design of boiler surface 
area, now accurate empirical data is avail- 
able from MHVT research, carried out 
with the unique B& W-developed multiple- 
shielded high-velocity thermocouple for 
precision measurement of furnace gas 


temperatures. 


During several years’ intense research, 
B&W’'s “MHVT gang” charted the fur- 


mace temperatures of nearly a hundred 
boilers . 


spots . . . determining optimum heat trans- 


. . discovering troublesome hot 


fer rates under widely varying conditions 
of service ... providing B&W engineers 
with a wealth of design data that assures 
the highly efficient, trouble-free operation 
of B&W units. As a direct result of this 
pioneering work both boiler size and boiler 
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maintenance are kept to the minimum con- 
sistent with slagging characteristics of the 
fuels burned. 

It’s this sort of creative research ap- 
proach to boiler engineering that has iden- 
tified B& W with steam-power progress for 
more than 80 years . . . and may well be a 
source of new steam-generating economies 
in working out your present problems or 
furure plans. 
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Helping industry 


cut steam costs since 1867 














Making service calls or making deliveries... 


6 iy 
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NWEW \WTERNATIONALS 


with ‘Metro bodies save you money! 


Here are 7 reasons why the announcement of new 
versions of America’s most popular multi-stop de- 
livery truck is good news to your pocketbook : 


1. New Metro body improvements. Wider front 
doors, lower floor height, more interior height -- Metro 
body improvements throughout cut loading and un- 
loading time and effort to a minimum 


2. New driver conveniences. New conveniences for 
the driver mean a better job done for the owner. These 
conveniences include maximum visibility, easy ven- 


tilation control, comfortable seating, and simplified 
driving control location 


3. New maneuverability and ease of steering. New 
Metro models thread more easily through traffic, turn 
in the shortest practical turning circles — thanks to the 
new steering system and wider-tread front axles 


4. New smeart styling. You'll like the looks of the 
new Metro. New functional styling throughout adds to 
the unit's advertising value as well as to its usefulness. 


5. New Silver Diamond Engine. This new valve-in- 
head power plant represents a $10,000,000 invest- 
ment by International in better engine performance 
It will pay off for you in new power and economy. 


INTERNATIONAL 


INTERNATIONAL HARVESTER COMPANY 


6. New heavy-duty engineered International chas- 
sis. Every new International multi-stop chassis is 
heavy-duty engineered to save you money. This means 
that the same values that have kept International first 
in heavy-duty sales for 18 straight years can now cut 
the cost of your delivery operation by cutting main- 
tenance. 


7. New mociels. Now there are 6 models ranging from 
5,400 to 10.000 pounds gross vehicle weight. Metro 
bodies are 744, 912, and 12 feet long. 


Add to this al] the traditional Metro advantages 
and, any way you figure it, you'll be money ahead to 
find out more about new Internationals with Metro 
bodies. See your nearest International Truck Dealer 
or Branch 


*Metro Registered trade mark of The Metropolitan Body Company, Inc 


subsidiary of the Internationa] Harvester Comper 


international Harvester Butids Q 


McCormick Farm Equipment and Farmall Tractors the 
Motor Trucks industrial Power 
Retrigerators and Freezers “ 


Tune in James Melton and “Harvest of Stare” 
NBC, Sunday afternoons 


nN 


5 J 


CHICAGO 
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UNCONTROLLED PEAK 
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SANGAMO 
CONTROLOMAX 


Type AS (Socket) Enclosure 


To assure profitable returns from water heater thermal switch. A bimetallic strip with a slow, 
loads, the effect of their demands must not positive motion operates a contact. Maintenance 
result in costly peaks, as is the case when electric will be practically nil. Time settings are un- 
ranges, ironers, clothes dryers or other large 
current consuming devices are used at the same 
time water iz being heated. 


necessary. The first cost is low, and operating 
costs are at a minimurn. 


Now, Sangamo adds to its complete line of 
time switches and meter-time switch combina- 
tions for time control of water heater peaks, a 
simple thermal control 
based on the magni- 


Now, an exceptionally simple control device, 
the new Sangamo Controlomax, will prevent 
water heater demands from adding to these 
peaks. When load currents reach pre-determined 
levels the water heaters are disconnected. As : 
soon as the load current is reduced to an estab- tude of the consumer's 
lished level, the water heater is re-connected. load. 

Thus, on the basis of consumers’ load and use 
habits, peaks are reduced and long charging 
periods and low demands will result. 


Write for bulletins 
on the complete line 
of controls for electric 
The Sangamo Controlomax is an automatic water heater loads, 


Type AB (Box) Enclosure 


SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
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NEW UTILITY STATIONS C-E EQUIPPED 
Includes stations placed in operation since 
the war (in white) and those under construc- 
tion or being engineered. 


The cross-sectional view above shows one 
of the two C-E Units now in service at the 
Dan River Station. They are 3-drum boil- 
ers with 3-stage superheaters and have 
finned tube economizers in the rear pass. 
Regenerative type air heaters follow the 
economizer surface. These boilers are 
designed for pulverized coal firing using 
bow! mills and tilting, tangential burners. 
Steam is produced at 1295 psi and 
950 F at the superheater outlet. 


COMBUSTION ENGINEERING 


Prema See eth aortas] PULVERIZED FUEL SYSTEMS AND STOKERS, ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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_DAN RIVER STATION 
GOES INTO SERVICE 


On March 4th the second unit of Duke Power Com- 
pany’s new Dan River Station was placed in commer- 
cial operation. Actually, this station began to supply 
power to the Duke Power system on December 12th 
1949 when the first unit went on the line. 

Located at Leaksville, N. C. on the Dan River this 
fine modern station will take its place as an important 
link in the greater Duke Power system, supplying the 


growing needs of the Piedmont area of the Carolinas. 

The Dan River Station now has two 70,000 kw tur- 
bine-generators available for service. Each of these units 
is served by a single C-E Steam Generating Unit in the 
increasingly popular one-boiler, one-turbine arrange- 
ment. A cross-sectional elevation of one of the new 
boiler units together with a brief description thereof 


appears on the opposite page. B-405 


— SUPERHEATER, INC. 


200 MADISON AVENUE, 


A 
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NEW SPLICES AND DEAD-ENDS EXCEED STRAND 


STRENGTH | AND | CONDUCTIVITY | 


Recently, one of the best known electrical labora- 
tories* tested the static strength and the d-c resis- 
tance of various splices and dead-ends. The NLAD END 
engineers found one system far better than the rest 
So much better that you will want to see their 


Then attached dead-ends of Preformed Armor Rods to 
testing procedure and test results both ends using no tools, clips or clamps 


> END SPLICE DEAD EN 


eee Oo 


Placed the specimen in a tensile testing machine 
Measured the d-c resistance (through both dead-ends 
and the splice) under no load and under loads up to 
$000 Ibs. Continued loading aotl the specimen failed 
Compared these results with an unbroken conductor 
of equal length 


Ss HERE'S WHAT THEY FOUND 


They took two sections of *,", 7-strand extia high 
strength galvanized steel (catalog strength: 11.200 Ibs.) 


| 
| 
| 


Preformed armor splices and dead-ends averaged at 


least 40% more conductivity than the unbroken 
Eee cable every time the test was made 


Preformed armor splices and dead-ends proved 
stronger than the unbroken conductor. Breaks al- 
ways occured in the section not protected by the 
Preformed Armor Rods .. . at about 10% more than 
the rated strand strength of 11,200 Ibs 


Te WANT MORE INFORMATION ? 
Spliced them together, by bend, with Preformed Armor 


Rods : d 
Complete test results and other technical informa- 
@Name on request tion can be had by writing to... 


PREFORMED LINE PRODUCTS CO. 
1051 POWER AVE. + CLEVELAND 14, OHIO 
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you can Be SURE... 1 iS 
Westinghouse 


IT TAKES FIXED MAGNETIC CIRCUITS 


PY ALLL 


Magnetic circuits can’t change when meter core laminations are 
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made in one piece. Only Westinghouse offers this feature. You 
get permanent performance characteristics. 


All parts are built integral with the electromagnet. Calibra- 
tion is not disturbed even when the electromagnet is removed 
and replaced. 


This is the kind of construction that assures SUSTAINED 
meter ACCUTACY... without attention or extra expense. 

Important to you in buying meters? Certainly, because it 
saves you money. Your own records will prove it. 

Get the complete story in the new booklet, “What It Takes 
for Long-time, Low-cost Metering’, B-4665. Call your nearest 
Westinghouse office or write Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Penna. J-40370 


*A VITAL PART OF LONG-TIME, LOW-COST METERING 
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Continuing Metallurgical 
Study Produces Major 
Savings For Utilities 


ACK some ten years ago, Kellogg's metal- 

lurgists, working with the turbine manu- 
facturers, discovered that carbon-moly steel, 
which had been “killed” with less than half 
a pound of aluminum per ton, could readily 
be heat-treated at lower temperature to achieve 
the desired uniform acicular grain size for 
optimum elevated temperature strength. 

This was, naturally, important as the de- 
mand grew for piping w withstand operat- 
ing temperatures up to 950° F. But even more 
important was the later discovery that this 
steel showed practically no graphitization at 
this temperature. As a matter of fact, when 
graphiuzation troubles hit the utility industry 
in general during the early forties, Kellogg 
carboo-moly installations using this steel were 
found to be unaffected. Obviously this meant 
a saving of hundreds of thousands of dollars 
for those utility companies that had followed 
Kellogg carbon-moly specifications. 

Today, to prevent graphitization at even 
higher temperatures (up wo 1050° F.) chrome- 
moly steels have been generally adopted by 
the industry for main steam piping 

Functioning in the same pattern as they did 
a decade ago, Kellogg's metallurgical groups 
are currently working toward pin-pointng the 
minimum amount of chromium that can be 
used successfully in high temperature piping. 

Specific and continuing development work 
is one of the many advantages that utility com- 

anies gain when they specify M. W. Kellogg 
Bich temperature and high pressure piping. 


Ilustrated 


spesim 


Metallargical research by 

s such as graphite fecognaed speculers who 

won to assure long life and have made major cootrbe- 
low :mauntenance. trons om this 


Vessels 
Exchangers 
Condensers 

Process Piping 
Forged and 


Welded Fittings 
Exchusive Equipment for accu- Complete facilities for che fab. Quality contrel, devised by Radial . 
tately analyzing stresses in pep ation of steel prod ucts n a adial Brick Chimney 
ing and providing unique le forgings to specially t / 
dats for criical installanons cast bi metalhc devices under X-Ray checks 


metallurgical experts, embrac 
ing forming, beat treatn, < 
non-destructive tesring * 


f 
| 
| 
| 
| 
L 


The M. ©. Kellogg Compony, lec. (A Swhridiory of Pollman, In.) — Officer in New York, Jersey City, Buffalo, Leos Angeles, Tulsa Houston, Toronte, Londen aud Paris 
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How do users like General Electric’s new all-purpose 
insulating varnish G-E 9574? 


Here’s a statement from J. L. Hughes, owner of the 
J. L. Hughes Electric Company, Columbus, Ohio. 


“We have found from test and practical experience 
that General Electric general-purpose varnish 9574 


is tops for our work.” 


Mr. Hughes knows what he is talking about. He has been 
in the business of motor repair and rewinding in Columbus 
for thirty-three years. 


*G-E 9574 gives excellent 
YES, G-E 9574 OFFERS you results on ail types of 


Ms coils except extra-high-speed 
One varnish you can depend on for ALL® jobs armatures. It is one of 


7; G. E.'s complete line 
A Combination of electrical, chemical and me- 


of electrical insulating 
chanical properties formerly found only in materials, including 
F Fr adhesives, wedges, cements, 
special-purpose varnishes 


compounds, cords and 


: twines, sleeving, wi 
Easier Handling: Low baking temperature; deep Te eet 


enamels, mica, papers and 

penetration; simple thinning with petroleum spirits fibers, permafils, tapes, 
tubing, varnished cloths 
and varnishes 


SEND FOR BULLETIN! If you havent yet tried G E 9574, 
get in touch with your local G-E Distributor, or write 

for our new bulletin to Section K1, Chemical Department, 
General Electric Company, Pittsfield, Massachusetts 


Si GENERAL @@ ELECTRIC 


cre 61 
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ssures 


BETTER SWITCH 
PERFORMANCE 


Z. new Hi-Voltage “Silver Bridge” replaces the customary 
braided shunt at the switch hinge. It consists of one or more pairs of copper 


bars welded to silver-nickel accurately finished for contact with silver bands 
at the hinge centers. 


Locked as a self-aligning, non-adjustable unit, contact pressure is maintained 
by stainless steel compression springs. The silver alloy used at the current 
exchange surfaces has the permanent low contact resistance of fine silver. 


The entire construction is so simple and substantial that it cannot introduce 
problems of maintenance or operation. For example, the new “Silver Bridge” 
excludes the second set of make-and-break contacts that have been customary 
on switches which eliminate flexible shunts. Ease of operation is assured, and 


the milli-volt drop of the “Silver Bridge” is less than half of a new 600-ampere 
braided shunt. 


Ask your Joslyn Salesman to demonstrate the outstanding advantages of the 


Hi-Voltage “Silver Bridge”. He has a sample that you can examine thoroughly 
right in your own office. 


US a 


4000 EAST 116"™" STREET + CLEVELAND 5, OHIO 
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Long 


Look, 


into the distance 


and see the facts you need for high efficiency 


Bristol's Metameter System of Teleme- 
tering gives an accurate, up-to-the- 
minute account of conditions at remote 
points enables you to anticipate ab- 


normalitics prevent emergencies 


Bristol Strip-Chart Metameter Receiver 


LOAD CONDITIONS MEASURED 
ANO TRANSMITTEO HERE 


=, 


PoOwER ’ 
syeruy_) it 

= _ 
ME TA-WATTMETER TRANSMITTER 


AT REMOTE POINT iN 
ELECTRICAL SYSTEM 


eS 


~CAm OE ANY DISTANCE APART 


TRANSMISSION VIA CARRIER CURRENT 


Used by load dispatchers of central 
station systems for readings of: 


e load at each tie-line point 

e output of each generating station 

e totalized output (on a single in- 
strument) of all generating sta- 
tions 
active and reactive power and 
power demand at key points 
voltage and current at various 
points 


And by operators of generating sta- 
tions for readings of: 


e output of each associated station 
attended or unattended 


RECORD OF LOAD HERE 


= eee 
RECORDING WETAMETER 
RECEIVER 1% LOAD 
DISPATCHERS OFFICE 


As Bt 


Gives You the FACTS 


e total output of generating station 

e water level and waterwheel gate 
position 

e water level 
tanks, etc 


reservoirs, surpe 


Readings can be transmitted any dis- 
tance over any two-wire circuit or its 
equivalent—carrier-channel, telephone, 
telegraph or radio (including micro- 
wave) to recording receivers (nar- 
row or wide-strip chart or round chart) 
or indicating receivers with illuminated 


dials 
Write us for Bulletin M1700. THE 


BRISTOL COMPANY, 116 Eristol Road, 
Waterbury 20, Conn. 


When and Where You Want Them 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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nth power connectors 


naracter o! 


engineering 


BURNDY 
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A NEW STANDARD 
Of LIGHT TRANSMISSION 


Teste-Testing Room, Kreft 


Foods Company, ae 


three types of recessed troffers 
mode by Curtle Lighting, ine. 
The three 40 watt lamp trofters 


RE aes tomp 29 Ff. 

single lomp, 15 F.C. Recomed 
incendescent| 200-wart 1.F, 
lomp troffer averages 66 F.C. 
Averoges were cotcvieted by 
wing @ of wile 
thon of 4) and o meintencnce 
factor of 75%. These volves 
were verified by 2! octvel 
rvodings after 100 hours of 
bumning. 


Close-up of FOTA-ALITE show. 
ing how louvers penetrate full 
thickness of glass 


Corning FOTA-LITE provides uniform brightness 
control from both fluorescent or incandescent light sources 


In the taste-testing kitchen of Kraft Foods Company, 
foods are appraised and arranged for color photog- 
raphy and advertising art. A high level of iNumine- 
tion plus exceptional brightness control was desired 
A combination of incandescent and fluorescent were 
found desirable for delicate color control. 

To blend the external appearance of both luminaires 
and use the most cflicient and effective material, 
Corning FOTA-LITE glass was selected. The choice 
of FOTA-LITE gave excellent footcandle and bright- 
ness values. Comparative brightness readings proved 
that FOTA-LITE produced lower values than louvered 
fixtures or several other types of glass panels in the 
45° to horizontal zone. It brought out color contrast 
with clarity and reality. 


—~ 


FOTA-LITE is a remarkable new lighting glass. 
Diffusing louvers ate transmitted into the full thick- 
ness of glass by a photographic process. They never 
lose efficiency for the image is permanent. Light 
directed vertically remains unrestricted while the 
diffusing louvers intercept and climinate glare at the 
45° cut-off 


FOTA-LITE perinits dust-tight fixture construction, 
Maintenance is no problem since only a single flat sur- 
face need be cleaned. There is almost no limit to its 
application as it may be used in recessed or pendant 
lighting fixtures, continuous row or complete luminous 
ceilings. You can evaluate it best by sending for a 
sample. Use form below. 


FREE—FOTA-LITE sample on request. 


CORNING GLASS.WORKS 
CORNING, NEW YORK 


Coming meant research it Cid 


CORNING GLASS WORKS, Dept. EW-5, Corning, N.Y. 


Please send me your FOTA-LITE demonstration card showing 
how FOTA-LITE diffuses and cuts off light at 45° 


Nome pani ... Vitle 


Company 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 
CORNING ALBA-LITE for diffusion of fluorescent light ... CORNING FOTA-LITE for high level ilivent- 
Ration .. . CORNING brand LENS PANELS and PYREX trand LENSUTES for prismatic light contro! 


Address 
on 


Zone___.___ Siate... 
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WM estinghouse 
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When the shopping center orders more power 


se SECONDARY NETWORKS PAY / 


Twenty-one percent of all cities in the 25,000 to 
100,000 population range enjoy the advantages of a 
secondary network system! And their aumber will 
grow, because... 


The shopping centers are ordering more 
power! New lighting, new air-conditioning 
systems, new business machines ...in every 


phase of commercial activity, the load continues 
to grow. 


Does your system planning provide the flexibility 
necessary to meet this demand... profitably? 


It does if it includes secondary networks... 
for this is the most flexible system ever devised. 
It permits extensions, load shifts and load 
growth to be accommodated economically. It 
assures a sharp reduction in operating and 


Maintenance expense... simplified layouts 
...the use of less and better co-ordinated 


The Type $ 
Network 
Transformer 


equipment. It eliminates the possibility of ulti- 
mately arriving at an over-congested condition. 


The broad range of Westinghouse network 
equipment enables you to employ the type of 
network that best suits the foreseeable demands. 
For instance, the light-duty CM-88 protector 
has made possible the economical overbead 
form of this system for areas where an under- 
ground system cannot be justified. It, together 
with the CM-44 and CM-22 protectors and 
associated Westinghouse network transformers, 
economically meets the requirements of all 
secondary network systems. 


Booklet B-4002, “A-C Secondary Network 
Systems”, contains complete information. And 
remember... our complete facilities, engineers 
and calculating boards are available to help you 
with your network planning. Westinghouse 
Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 

J-97143 


The CM.44 
Network Protector 





NEW PHILIPPINE STATION 


to install two I-R condensers 


A model of the new Rock- 
well Station which was de- 
signed as a low building to 
_ withstand earthquakes and 
high wind velocities. The 
Ingersoll-Rand low head- 
room “Twin” condenser was 
ideal for this low type of 
ilding 
The building is com- 
Spletely covered with alu- 
tminum, backed by a layer 
jo! glass wool and flat steel 
jplate which is welded to 


‘the girts. 
‘ 


; 


Ingersoll-Rand “Twin” condensers 
have given many new power plants the 
advantage of unusual economy in space 
and foundation requirements. Installa 
tion costs are further reduced because 

Twin” condensers can be tubed in the 
shop, and each half can be shipped 
completely assembled 


Other Ingersoll-Rand equipment for the station: 


Boiler-feed pumps 
Circulating water pumps 
Condensate pumps 


Miscellaneous plant service pumps 


Compressors - Condensers 
Turbe Blowers - Centrifugal Pumps 


Manila Electric Company’s new 50,000-Kw 
power station will be served by two complete 
I-R Condensing Plants 


Rehabilitation and expansion of the power generating facilities of the Manila 
Electric Co. has already reached the point where 98% more power is being 
furnished than before the war. War damaged equipment is being repaired; a 
30,000-kw floating power plant has been leased from the U. S. Government 
and a new 50,000-kw power station, designed by Gilbert Associates, Inc., is 
being erected in the municipality of Makati 

Here there will be two 25,000-kw turbine-driven generators, each served by a 
complete Ingersoll-Rand Condensing Plant. Also, Ingersoll-Rand boiler-feed 


pumps will serve three oil-fired boilers, each with an evaporating capacity of 
250,000 Ib per hour at 850 psi, 910° F. 


Manila Electric Co. has spared no effort to restore their electric service to 
more than pre-war standards and this selection of Ingersoll-Rand condensers 
and pumps will help insure the best in over-all plant operating economy. 


When you expand your power-generation facilities, it will pay you to investje 
gate the many new developments in Ingersoll-Rand equipment. 


=. Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 354-4 
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faster than ever 
affer ice storm... 


CE storms are a utility’s nightmare. Recently, the Missouri 
Public Service Corporation had a beauty on its hands. 
Driven by high velocity winds, heavy sleet lashed trees and 
roads, coated them with 6 to 8 inches of ice, pulled down 
hundreds of miles of line in the 17-county service area 


Thanks to snstant communication made possible by General 


Electric 2-way radio in line trucks and supervisors’ cars, 
service was restored at least 3 to 4 days earlier than would 
have been possible without the use of radio, according to 


officials at company headquarters in Warrensburg. 


Utilities in every state use G-E 2-way radio to coordinate 
planned interruptions, to save manhours, truck hours, time 
on outages Let our engineers study your communication 
problem, too—there’s no obligation. Write: Gene ral Electric 


Company, Section 2050, Electronics Park, Syracuse, New York. 


/ 
% 


GENERAL 
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Ol COR pul pow CON tilence wn = 


YOU BE THE JUDGE — CHECK 


F 
Equipment Features Societe 


Triple- Tuned Transformers | high 


selectivity with fewer tubes Yes 


Al Least 2 Watts Peak Audio 
Jutput 


Instantaneous Modulation 
Limiting 


Number of Tube 


Cost per Set of Tube 
Spurious Radiation at any 
trequency 


Cable Junction Box 


Key Lock for Protection of 
very Unit 


Microphone Quick Release Plug 


20 ke & 40 ke Receiver Selectivity 
Two-Unit Design for Maximum 
Mounting Flexibility 


THESE ADVANTAGES 


|Menutacturer | Monulacturer 
A 


No No 


No Ne 


Yes 


| 
| 
| 
| 
| 
i 
| 
} 
} 
i 


$* + 
66 db in 


the band onty 


Required 


Not Required 


ptionst | Not 
at Evtr Avariatle 


Not Not 
Available Available 








Net.one! Electrical Code poro- 
graph 3014 specifies intervals 
ot which coble supports must 
be weed in vertical rocewoys. 


é 
3 
i 
‘ 
3 
£ 
t 
: 
: 
5 
3 
i 
q 
& 
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ELECTRICAL 
MANUFACTURING 
COMPANY, INC. 


262 BOND STREET BROOKLYN 2,.N Y 


And Remember — They're 0. K. If They're O. 2. 


CONDUIT FITTINGS + CABLE TERMINATORS + CAST IRON BOXES 
GROUNDING DEVICES + SOLDERLESS CONNECTORS + POWER CONNECTORS 
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Practical theory of fundamentals 
is given in Brown Training Scheol 
lectures. 


This industry employee tests cir- 
cuit of an Electronik Potentiom- 
eter. 


| BROWN GIVES YOU THESE 
VALUES AT NO EXTRA COST! 


Benchwork is important to demon - 
strate practical application of this 


theery. Personnel Training ¢ Practical Recommendations 


by Specialized Engineers «¢ Nationwide Service 


Baown offers more than instruments alone, Brown offers instrumentation, 


The difference is fundamental ... for instrumentation starts before and continues after 
the sale of any one instrument, 


First, to train your personnel for competent maintenance, Honeywell conducts the 
Brown Training School in Philadelphia, offering complete courses—tuition free. 


LAP ABLLLABLLAALE LL [ARIES 8 SE Re RA ARN BURT OR SEED L ERE LILIA LEST PALME St, 


Secondly, your local Honeywell Engineer* is fully qualified to discuss possible instrumen- 
tation applications in your plant... and, when necessary, to call upon industry -special- 
ized groups of Honeywell engineers for practical recommendations. 


Finally, the nationwide Honeywell Service Organization is available for either periodic 
or emergency instrument service. 

WORLD'S ¢ 

PT irl ea 


Thus Brown helps maintain the efficiency of your operations ... through a creative 
RGANITATION . . : 
i ni | approach to instrumentation, 
NSTRUMENTATION 


se Minneapous-HoneyweLtt Recutator Co., Industrial Division, 4568 Wayne Ave., 
Philadelphia 44, Pa. Offices in more than 80 par sal cities of the United States, Canada 
and throughout the world. Write for special booklet on “The Brown Training School.” 


*He's ax near as your phone. Call him today for farther 
information. There's no obligation 


TOCA Ae 


BROWN INSTRUMENTS 
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une ices 


De Laval today offers a centrifuge for every purification 
need in the power field. Back of every recommendation 
stands nearly three-quarters of a century of being first in 
major centrifugal developments. 


1878 Carl Gustav De Laval invented the first continuous 
Cream Separator. He tried tubular bowl design. 


1890 Dr. De Laval abandoned tubular bowl, invented slower- 
speed disc bowl to stratify liquid for more efficient 
purification. 


1918 First centrifugal Oil Purifier introduced by 
De Laval. This continuous Oil Purifier was 
driven by a small steam turbine. 


1922 First De Laval centrifugal Insulating Oil 
Purifier installed. In 1950, the centrifuge is 
still the safest way to maintain insulating oil 
because water, once discharged, cannot recon- 
taminate the dry oil. 


1 4 5 Oo Full range of “Uni-Matic” Oil 


Purifiers now available, in- 
cluding No. 67 with a capacity 
of approximately 450 gph. 


De Laval “Puri-Filter,” com- 
bining centrifugal force and 
filtration, makes possible the 
removal of fly ash or moisture 
haze as well as more danger- 
ous impurities. The “Puri- 
Filter” is the ultimate in 
turbine or engine oil lubrica- 
tion purification. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


D E L A Vv A L for most dependable 
OIL PURIFIERS | = power production 
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Light with 
confidence 
the proven 
miller way 


Mercury-Mazde for High-Bay Series-Louver Flvorescent lighting 
areos eed 


Industrial continvous fluorescent 
lighting 


The Diamond Incandescent 
Miller manufactures a complete line of lighting ‘ere 
equipment for the best use of Fluorescent, Incan- 
descent and Mercury lamps—one source of 
supply for all three types. Equipment built on a 
background of 106 years pioneering in Good 
Light, in rigid adherence to the Miller 8-Point 
standard of Quality construction. Lighting per- 
formance, long service, and low overall cost, make 
it the best investment of lighting dollars. 


RLM Dome Reflector 


Fluorescent Troffer Lighting “ *Ceilings Unlimited” 
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For power, for value, for every job 


THEY'RE GREATER THAN EVER 


Year after year the nation’s truck users buy more 
Chevrolet trucks than any other make. For every kind 
of trucking job they prefer Chevrolet power and 
Chevrolet value. 

Now, Chevrolet's two rugged valve-in-head engines 
give more power than ever. Advance design, solid 
construction and low prices give Chevrolet more value 
than ever. 

Prove it to yourself. See the new Chevrolet P*L 
Trucks. Check them for popularity, performance, 
payload and price. In 1950 they are more than ever 
America’s best truck buy! 


CHEVROLET MOTOR DIVISION, General Motors Corporation, DETROIT 2, MICH 


LEADING WITH ALL THESE PLus FEATURES: 


* TWO GREAT VALVE-IN-HEAD ENGINES: the New 105-h.p. Load- 
‘Master and the Improved 92-h.p. Thrift-Master—-to give you greaier 
power per gallon, lower cost per load « THE NEW POWER-JET 
CARBURETOR: smoother, quicker acceleration response « DIA- 
PHRAGM SPRING CLUTCH for easy action engagement « SYNCHRO- 
MESH TRANSMISSIONS for fast, smooth shifting « HYPOID REAR 
AXLES—5 times more durable than spiral bevel type « DOUBLE- 
ARTICULATED BRAKES-~-for complete driver control « WIDE-BASE 
WHEELS for increased tire mileage « ADVANCE-DESIGN STYLING 
with the "Ceb that Breathes” *« BALL-TYPE STEERING for easier 
handling « UNIT-DESIGN BODIES—precision built. 


ADVANCE-DESIGN TRUCKS 


Popularity Leaders 


Chevrolet trucks outsell all others. in every 
postwor yecr truck users have bought 
more Chevrolets than any other make— 
proof of the owner satisfaction they hove 
earned throughout the years. 


* Oo 
a t oeltnae 


The new Chevrolet Pel trucks give you high 
pulling power over a wide range of usable 
rood speeds—and on the straightaway, 
high acceleration to cut down total trip time. 


Pasiond Loaders The 


rugged construction and all-around econ- 
omy of Chevrolet Pel trucks cut operating 
ond repair costs—let you deliver the goods 
with real reductions in cost per ton per mile 


* fs 

Price eaders from low 
selling price to high resale value, you're 
money ahead with Chevrolet trucks. Chev- 
rolet’s rock-bottom initial cost—outstand- 
ingly low cost of operation and upkeep— 
and high trade-in valve, all add up to the 
lowest price for you. 
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MainTENANCE: 


“They never 
wate! 


, RING 
ENGINEE phigh rates 
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Gould Planté batteries practically last forever. 
Many are still in active full-float service after 
20, 30, even 40 years! 

Planté plates are heavy, solid sheets of pure 
virgin lead. They contain no antimony. There 
is no migration of impurities from positive 
grids and grid frames to negative plates. 
Thus, Planté eliminates the primary cause of 
self-discharge, capacity losses and shortened 
battery life. 

A huge reserve of pure lead continually 
replenishes spent active material. Voltage 
requirements and capacity remain constant 
throughout their long, low-cost life. These 
exclusive Gould features make 


GOULD PLANTE 
The Aristocrat of Stationary Batteries |! 
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this preheater 

is cutting fuel costs 
in hundreds 

of plants 


2 
JS 


Mee mm aA ALN AL 


The Ljungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accurnulators. 
As the rotor revolves the heat 
is transferred from the waste 


gases to the incoming cold air. 


The Ljungstrom air preheater has proved its value in industrial 
and utility plants throughout the country. That is why every year 
a constantly increasing percentage of the installed boiler capacity 
is equipped with Ljungstrom air preheaters. 


Your fuel costs will be lower too, when your boiler is equipped 
with the Ljungstrom air preheater. The regenerative design of the 
Ljungstrom permits reliable operation at low exit gas tempera- 


tures. This assures the greatest possible heat recovery .. . reduces 
the amount of fuel required. 


If you are planning a new installation, or expanding your present 
one, our engineers will welcome the opportunity to show you how 
the Ljungstrom can raise the overall efficiency of your plant. 


THE AIR PREHEATER 


60 Eost 42nd Street, New York 17, N. Y. 


CORPORATION 
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American Bridge Company fabricated and erected the struc- 
tural steelwork for the new Philip Sporn Plant, which utilizes 
four of the largest steam generators in the country. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pe. 
recting Offices in: AMBRIDGE - BALTIMORE - BOSTON - CHICAGO - CINCINNATI 
CLEVELAND - DENVER - DETROIT - DULUTH - ELMIRA : GARY 
MINNEAPOLIS - NEW YORK - PHILADELPHIA - PITTSBURGH 
PORTLAND, ORE. - ST. LOUIS - SAN FRANCISCO - TRENTON 
UNITED STATES STEEL EXPORT COMPANY, KEW YORK 


PM high Ht ts 


dependability and economy 


° 


These 240-ft. river crossing towers are among the highest in use. They're double cirewit, 132 kv 
towers carrying six 477,000 CM, ACSR conductors and one 159.000 CM, ACSR ground wire 


“Streamlined” towers handle 
heavy duty job for A. G. E. System 


ic tall, double-circuit towers shown above are among the approx- 
imately 160 erected to join the new 550,000-kw Philip Sporn Plant 
at Graham Station, W. Va., to the 132 kv transmission network of 
the American Gas and Electric System. 

Designed and fabricated by American Bridge Company, these steel 
towers stand as proof of the soundness of “streamlined” towers— 
ee of all non-essentials—for even the heaviest duty. Equipped 
with steel grillage earth anchors, they offer the added economies of 
simplified installation and frill-free construction that resists wind and 
wintry weather. 

American Bridge has been designing, fabricating and erecting trans- 
mission towers for the nation’s leading power companies for forty-five 
years. Its experience and facilities are second to none. Why not submit 
any questions you might have to our nearest Contracting Office? An 
inquiry involves no obligation. 


AMERICAN BRIDGE 


tee. ie ae Se Sek $7) a tres SR Her ey a 





in the manufacture of the 


NEW HOT LINE CLAMP 


FOR A WIDE RANGE OF LINE AND TAP WIRES 
Reliable's new hot line clamp for copper and Copperweld conductors 
is made of cold forged, work-hardened copper, for tough and uniform 
grain structure. This means strength to make a good joint — one that 
will develop and maintain plenty of pressure. It means consistent 
strength — to make every joint develop this pressure. Eye screw, tap 
screw, and pressure bar are silicon bronze. Tap wire connector is 
seamless copper extrusion. This new hot line clamp takes 4/0 strand 
to 6 solid line wire, and 3 *%6 to 8 solid tap. Also supplied with 
electro-tin plate for use on steel and ACSR. 


Available from stock. Investigate this new Reliable hot line clamp today. 


ELECTRIC COMPANY 


3145 CARROLL AVENUE, CHICAGO 12, ILLINOIS 


Over 40 YEARS OF SERVICE TO a ee 


ord 


er 


1. Accurate design provides com- 
ponents which align perfectly for 
drilling and tapping. 


Eins are 
mn 


2. Special conrector for tap wires 
is rugged, high conductivity cop- 
per extrusion. Silicon bronze screw 
insures good joint. 


.~ te 


ee 
ag 


3. Compressed grain structure pro- 
vides toughness, assures uniform- 
ity. (See photomicrograph above.) 


ii ac 


4. Silicon bronze eye screw has 
precision rolled thread and accu- 
rately centered point for perfect 
cooperation with contact. 


ECIALTIES 
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POLE LINE CONSTRUCTION JOBS 
DESERVE THE VERY BEST 


Actua! photo of New Western Red Ceder Stocks in CONSOLIDATED Yerds. Phote token 
Jenvery 3, 1950. 


ee you can get AMPLE STOCKS of 


PROMPT DELIVERY : 
LIFE-SPAN freated 2 3=-— 
WESTERN RED CEDAR POLES 


Large quantities of nature’s No. 1 poles, Western Red Cedar, 
are going through Consolidated Yards daily. There is an ample 
supply for the big construction jobs that lie ahead. 


Nature builds a// Western Red Cedar Poles on the same re- 


markable plan . . - same kinds of fibers, same lightness, straight- 
ness, durability and strength. There is none finer, Built by Nature 

. perfected by LIFE-SPAN! Submerged full length in first a hot, 
then a cold pentachlorophenol solution, Western Red Cedar and 


LIFE-SPAN make an incomparable combination. They are clean 
from end to end, safe and easy to handle. 

LIFE-SPAN Poles mean dependable service up to pole line 
obsolescence. They’re always clean and dry; they offer secure foot- 
ing to linemen and build good public relations for the companies 
using them. 


To be sure, to be doubly safe . 
Red Cedar Poles. 


The same LIFE-SPAN treatment is also available for Fir, 
Western Larch and Lodgepole Pine. 


CONSOLIDATED TREATING CO. 


MINNEAPOLIS, MINNESOTA 


ee pecity LIFE-SPAN Western 
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Sold only by the following: 


B. J. CARNEY & CO. 
Spokane—Minneapolis 


SCHAEFER-HITCHCOCK CO. 
Sandpoint, Idcho 
Suppliers for Joslyn Mfg. & Supply Co. 


NAUGLE POLE & TIE CORP. 
Chicago, IIlinois 


PAGE & HILL INC, 
Minnecpolis, Minnesota 
50 Church Street, New York, N. Y. 





The most dependable cable 
you can install has a jacket 


NEOPRENE 


then you've finished installing neoprene-jacketed 
able, you can be confident that it’s onthe jobtostay. 
For the durability of properly compounded neo- 

rene gives you that assurance no matter where it's 
. overhead or underground . . . in rural or 


Pt et 


withstands weathering and aging... 
will not festoon 


Even in areas where conditions are most destructive, 
this weatherproof wire covered with neoprene will not 
rot and festoon. 

Neoprene resists the smoke and chemical vapors of 
industrial districts. It's not damaged by intense sun- 
light and salt spray in coastal regions. And because 
the special neoprene compound is utilized as the 
outer covering, there's no braid to disintegrate. The 
wire is clean to handle and light in weight. 


64 


industrial areas. On weatherproof wire, barn wire, 
aerial and underground cable and many other con- 
structions, a tough, durable neoprene jacket means 
longer cable life, contributes to important savings 


in replacement and maintenance costs 


CPt Bt: 


resists rotting, fungus and flame— 
is easy to install 


Cable engineers solved the problem of early deteriora- 
tion of non-metallic sheathed cable in farm buildings 
by developing this new neoprene-jacketed barn wire. 
The neoprene jacket and insulation protect the cable 
against attack from moisture, fungus, rot and ammonia- 
laden air usually present in barns, stables and other 
farm utility structures. What's more, neoprene is flame- 
retarding. And its resistance to abrasion protects cable 
from cutting and scraping during and after installation. 


Mey 22, 1950 @ ELECTRICAL WORLD 





Do you have a problem 
involving wire and cable? 


You can probably find the answer in one 
of the many available types covered with 
Du Pont neoprene. Neoprene’s outstand- 
ing combination of excellent properties 
offers the kind of protection needed most 
for all kinds of wire and cable. It assures 
a tough armor that’s little affected by 
conditions that cause most failures. 


Du Pont manufactures neoprene in 
crude form only, and does not make fin- 
ished neoprene products. But we'll be 
glad to help you with your problems and 
find you an adequate source of supply 
for neoprene-jacketed wire and cable. 
Write to E. I. du Pont de Nemours & 
Co. (Inc.), Rubber Chemicals Division 
G-5, Wilmington 98, Delaware. 
ELECTRICAL WORLD © May 22, 1950 
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withstands sunlight, ozone, weather, 
moisture, chemicals and heat 


For all-round protection of this self-supporting aerial 
cable, the manufacturers equip it with a jacket of 
Du Pont neoprene. The neoprene withstands sun- 
light, weather, ozone, heat and cold . . . resists chemi- 
cal vapors, oils and grease. It stands up under abra- 
sion from trees and rough surfaces. The smooth 
neoprene jacket eliminates damage caused by static 
discharge and it’s highly resistant to aging. 


UNDERGROUND CABLE 


resists corrosion, rot, vibration, 
crushing, oils and greases 


When electric cable goes underground, it’s protected 
by a jacket of the same tough, durable neoprene that 
withstands weather so well on overhead installations. 
For below the earth's surface, resilient neoprene acts 
as a protective armor against crushing and denting by 
settling earth . . . absorbs vibration shocks. It is un- 
damaged by acid or alkaline soil; resists the deteriorat- 
ing effects of galvanic action. And, in addition, the 
neoprene jacket resists abrasion during installation. 


THE NEOPRENE NOTEBOOK 


Interesting stories .. . new, 
unusual applications of neo- 
prene. Write E. I. du Pont 
de Nemours & Co. (Inc.), 
Rubber Chemicals Div.G-5 , 
Wilmington 98, Delaware. 





Because I WZS7 Be RIGHT 


You can count on 


TRIANGLE == 


You con see for yourself that it takes massive 
machines to turn ovt lead covered and high voltage 
cables to meet today’s rigid specifications. But ma- 
chines alone cannot do the job: behind them must 


be men of many years’ experience in making cable 
— in moking it right. 


At Triangle's efficient New Brunswick plant you will 
find modern machines manned by true craftsmen, 
checked by rigorous inspection, bocked by unceas- 
ing development and research. To you, this means 
the finest in parkway...power...varnished cambric 
..lead covered cables that can be constructed — 
today's top valve in wire and cable. 


Whether your needs are for standard cables built 
to 1.P.C.E.A. recommendations, or for special cables 
tailor made to your own specifications, you will find 
Triangle engineers glad to consult with you. 


< 


Protection Plus—This 
huge press produces oa 
smooth, uniform sheath 
of virgin lead for utmost 
cable protection. 


op carne 


yarns wo ts fl ot 


Comes 


1900 JERSEY AVENUE » NEW BRUNSWICK, NEW JERSEY 


{ Glozren'’ & ‘'Triosebl’ Building Wiré * ''Tricon'’ Control Wire 
Adaptol' General Purpose Wire * ‘‘Triex’ Non-Metallic Sheathed Cable 
| * “Trieprene’! Trench Cable * Service Entrance, Porkwoy, Power & Var 


shed Cambric Cables? 'Tristeel’ Flexible Thin Wall & Rigid Stee! Conduit 
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PROD t )BY SPECIALISTS im 
POWERFACTOR CAPACITORS 


i 


ball 
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Follow the leaders 
dependable C-D Capaciters— 
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THE NEW FEATURES In 


4 


SATHERTIG yy bos 
RS 


SEALED 


(Dust 4 d 
REMOVABLE FENDER heme n Waterprost) 


WIDER COMPARTMENTS 
DEEPER BINS 


sep HANDLES 
R KEYED 


RECE 


Each of these features has specific 
advantages to you. Wider compartments 
and deeper bins mean more space for 
tools and equipment--greater job capac- 
ity; the weathertight doors eliminate dan- 
ger of rust or damage from the elements; 
the removable fender panels make wheel 
assemblies readily accessible and save 
replacement of entire side of body in 
event of damage. Recessed door handles 


(Left) Note the spacious side boxes. The right 
horizontal compartment hes two rows of 4 
center adjustable bins. In vertical compart 
ments on both sides, the three trays can be 
adjusted to any arrangement required. The 


fict. inner surface of the open horizontal doors iN position 


wered position 
space. Stops on each end hold tail 


4400 


GENERAL SERVICE BODY 


prevent snagging... . The American 4460 
General Service Body is ideal for general 
service, meter work, appliance sales and 
service, also general repair work. Ready 
for shipment, painted to your specifica- 
tions, in three body lengths . . . 75”, 90” 
and 104”. Write us or ask your American 
Coach and Body salesman about the new 
features of the American General Service 


Body. 


serves as a handy work bench. All doors 
can be opened and 
rout removing gloves. (Right) Tailgate, in 


closed with one hand 


is flush with floor tor added 
gate rigidly 


COACH & BODY COMPANY 


MAIN OFFICE AND PLANT 
CALIFORNIA DIVISION — 432 
SALES OFFICES: ces MOINES 1A = MONROE, N.Y 
DISTRIBUTORS: 


EQUIPMENT SERVICE. IN 
MARTFORI CONN 


BAKER EQUIPMENT ENGINEERING CO 
RICHMOND, VA 


9503 WOODLAND AVE., 


CLEVELAND 4, OHIO 


FIFTH STREET, CAKLAND 7, CALIFORNIA 


ATLANTA. GA HICAGO 


THE AMERICAN EQUIPMENT & BODY 


LOS ANGELES, CALIF 


May 22, 1950 @ ELECTRICAL WORLD 





The bituminous coal industry 
has the strength— the know-how— 
to meet any challenge. 


Only with indispensable bituminous 
can the greatness of America be maintained. 


For excellent bituminous coals 
to meet your every need, 
Ask our man! 


BALTIMORE & OHIO RAILROAD 


Constantly doing things— better! 
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woes OISTTIDUTION 


7 circuits ? 


| meal 


Unless you figure them in 
Aluminum, you don't 


figure low 


Figure one distribution loop both ways—in aluminum and 


in copper. You'll be surprised how much you can save 
with aluminum. 

For names of manufacturers and copy of ‘‘Questions and 
Answers About Aluminum Conductors”, call your nearby 
Alcoa sales office, or write ALUMINUM COMPANY OF AMERICA, 
1786E Gulf Building, Pittsburgh 19, Pennsylvania. 


€ 
Aluminum Gonductors 
ALCOA| 


) of ALCOA GAALUMINUM are made by leading manufacturers 


~ 
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New C-Q-T 
Plug Fuse 
Gives 


I. LONG TIME-DELAY... 


enough to start a heavy washer 


2. SENSITIVITY ... 


enough fo protect a cord. 


HERE IT IS! See how the performance curve 
of the Shawmut C-QUICK FUSE WITH 
TIME-DELAY (C-Q-T) compares with the 
time-current characteristics for 20 ampere 
protective devices proposed by the EEI- 
AEIC Joint Committee on Branch Circuit 
Protection (Curve G5, page 30 of EEI- 
AEIC Report). 


Shawmut C-Q-T Fuses, approved by Under- 
writers’ Laboratories, inc., come in the following 
ratings and color codes: 15 amp — blue; 20 
amp — orange; 25 amp—red; 30 amp —- 
green. Also in same ratings without color coding 
at slightly lower price. 
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NEW SHAWMUT C-QUICK PLUG FUSE 
WITH TIME-DELAY (C-Q-T) 


A quick study of the above chart shows you that the 
Shawmut C-Q-T Fuse gives even better protection than the 
device proposed in the EEI-AEIC Report... longer safe 
time-delay in the overload range . . . faster action in the short- 
circuil range. 


Designed for the average household branch circuit carry- 
ing a mixed load of appliances, it allows heavy-drawing ap- 
pliances like washing machines to start and operate through 
their entire cycle. No needless fuse blowing . . . yet assures 
protection to lamp cords. 


WRITE FOR FREE BULLETIN 


For further details about Shawmut C-Q-T Fuses, write 
for bulletin. It gives you all the facts you should know about 
branch circuit overload protection. THE CHASE- 
SHAWMUT COMPANY, 373 Merrimac 

Street, Newburyport, Mass. 





SIMPLE 


ey. 


ay 


= 


a 


ay LIMITORQUE 


REMOTE CONTROL 


i From coast te coast, indoors and ovt, thousands of 
| LimiTorque Valve Controls ore providing push-button op- 
eration of valves of all types in Centro! Stations, Indus- 
trial Power Plants, Hydro-Electric Plants and other Public 
Utilities. This operotion may be either by remote or near- 
by contro! panels. LimiTorque prevents damage to stem 
seat, disc, gote or plug, becouse the Torque Seating 
Switch limits the torque and shuts off the motor before 
trouble can occur. Actuction 
may be by ony available power 
source: electricity, woter, air 
steam, gos or oil. LimiTorque 
may be supplied by your velve 


monulacturer 


Write for @ copy of the Limi- 
Terqve Coteleg. Please use your 
Business Letterhead 


Upper view shows a large number of LimiTorques in one station of a large 
eastern public utility company. Lower photo pictures a few of many LimiTorques 


at @ large California electric plant. Many more are installed in other plants of 
this company 


Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON 
1N CANADA, WILLIAM AND 3}. G. GREEY LIMITED, TORONTO 


rete elt eM eyo dle a 
LimiTorque Valve Controls 
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INVESTIGATE THE ECONOMY 
OF ALUMINUM SUBSTATIONS 


0 a ¢; 


OU’'RE paying an extra pole tax every day you 

postpone using Reynolds ACSR, Here's why. 
Reports from the field show savings up to 4 poles 
per mile with ACSR. The reason — this high 
strength yet lightweight aluminum conductor per- 
mits greater spans without increase in sag. 


' 
i 
i 
: 


And that’s just a starter. Initial cost of Reynolds 
ACSR is considerably lower than copper. Faster 
handling and stringing because of this conductor's 


light weight means further economies in the field. 


Substations made of aluminum structurals 
Reynolds cable facilities assure highest quality of 


product and on-the-dot deliveries. For prices and have proved their economy. Aluminum’s 
product data, call the Reynolds office listed under light weight simplifies foundation prob- 


“Aluminum” in your classified telephone directory. lems; permits prefabrication of larger 


ACSR MANUAL FOR ENGINEERS sections; speeds erection with minimum 


Contains helpful information, complete charts labor. Freedom from rust eliminates cost 
and tables. Free when requested on business letter- 


head...write to Reynolds Metals Company, 
Louisville 1, Kentucky. 


of painting and consequent off-power time. 
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Mr. DISTRIBUTION 


Voltage 
(KV) 


TYPE 33 


Continuous 


Current 
' Amp ’ 


50 
100 
50 
100 
200 
0 
100 
50 
100 
200 
50 
100 
50 
100 
200 
3 
100 


Interrupting 
Capacity 
RMS Amp.) 


1200 
2000 
$000 
4000 
4000 
1200 
2000 
4000 
1000 
4000 
1200 
2000 
1000 
1000 
M00 
1200 
2000 


(Catalogue 
Nuraber 


373600 
37360004 
373700-( 
373700-C. | 
373710 | 
373601 
373601-C 
373701 
373701-C 
373711 
3735602 
3732602-C 
373702 
373702-C 
373712} 
373603 | 
373603-C 


& 
: 
' 
3 
' 


stents: 


TYPE H-33-D 


: Continuous | Interrupting 
S| Voltage Carrent Capacity 
(KY) (Amp.) (RMS Amp.) 


yi) 9000 
100 13000 
20) 17000 

ToOO00 
}oooo 
14000 


Catalogue 
Number 


H.33-D 5050 
H.33-D 50100 
H.33-D 50200 
H-33-D 7550 
H.33-D 75100 
H.33-D 75200 


6000 H.33-D 1550 
O00 H.33-D 15100 
11000 H.33-D 15200 


THE MOST COMPLETE LINE OF OPEN TYPE DROPOUT 
EXPULSION CUTOUTS AVAILABLE TO THE INDUSTRY 
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The entire electrical industry is increasingly faced with cutout application 
problems resulting from wide variations in fault capacities and loads on distri- 
bution circuits. 


Southern States early recognized this problem and developed three classes of 
distribution cutouts each designed to cover a particular range of current carrying 
and fault interrupting capacities. SS cutouts are available in continuous current 
ratings as high as 300 amp. with fault current capacities above 500,000 KVA. 


The cutouts illustrated incorporate improvements of SS cutouts which have 
been giving dependable service to many users for two decades. Tables below 
show specific ratings in which SS open type dropout cutouts are available. 


TYPE HH.33-D 
Continuous | Interrupting 
Voltage! Current | Capacity Catalogue 


(KV) (Amp.) |( RMS Amp.) Number 


5 50 | 10000 HH-33-D 5050 
100 | 16000 HH.33-D 50100 
200 | 20000 HH.-33-D 30200 
300 | 25000 HH.-33-D 50300 
50 9000 HH-33-D 7550 | 
100 14000 HH.-33-D 75100 
200 | 19000 HH.-33-D 75200 
300 } 23000 HH.33-D 75300 
50 | 8000 HH.-33-D 1550 
100 12000 HH.-33-D 15100 
200 16000 HH-33-D 15200) 
$00 20000 HH-33-D 15300} 


Southern States Equipment Corp. 


HAMPTON GEORGIA 
Representatives (x: —— 





RIGHTsSMACK 
m/ ON THE 


: bap where you hit 'em when you write. 

MACALLEN in front of MICA in your speci- 
fications. MICA is fine, but only MACALLEN 
MICA pins it down to something really specific 
— and isn't that why they call them 
specifications ? 


MACALLEN MICA 


dyn when you think of MICA, 


(URE think of MACALLEN 


ALL FORMS ALL QUANTITIES pa eid ay 87 YT ae 


THE MACALLEN COMPANY!; MACALLEN STREET @ BOSTON 27, MASS. 
CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE 
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LINE CONSTRUCTION AND MAINTENANCE BODIES 
WITH CREW COMPARTMENT 


These POWERS Bodies are designed to meet the heaviest demands of line construction 


work. Engineered to provide proper weight distribution, they permit greatest operating 
economy on either urban or rural jobs. Large, weathertight compartments, plus in- 
side racks, shelves, and material hooks, carry all of the equipment and materials re- 
quired for line work. The spacious crew compartment, built as an integral part of the 
unit, comfortably accommodates fouf men in addition tothose provided for in the truck 
cab. Power winch and derrick handles poles from 35 ft. to 60 ft. in length. 


POWERS Bodies are also available for construction, maintenance, and service opera- 
tions in all phases of the public utility industry. Send for descriptive catalogy#? 


SERIES 350 — Light Duty Line 
Maintenance and General Service 
Body. Cen be used for the 


erection of poles up to 40 feet in 
length. 


AERIAL TOWER -—— Insulated 
platform is hydraulically lifted end 
revolves 360°. Available in var- 


ious sizes for all types of overhead 
work. 


ht Ee Me lel) meee) 


SERIES 400 — Light Duty Cte 


Construction and Meéintenance 
Body. Designed for maximum 
efficiency in small crew opere- 
tions. 


McCABE-POWERS AUTO BODY CO. 


5900 N. BROADWAY + 


ST. LOUIS 15, MO. 
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FOR YOUR GOOD RELATIONS 
DEPARTMENT 


Highest Quality 

Wet-Process Porcelain 

Shells made on the industry's 

finest automatic, completely hy- 

draulic presses to assure uni- 

formity and dependability in 
ALL units. 


Not all good relations with the public are confined to the home office. 
Basically, it starts with the kind of equipment you use. Power failures 
won't make friends—only influence people to say adverse things about 
your service. Stay on the “Good” side of Good Relations. Buy Porcelain 
Products’ dated, performance tested suspension insulators. They're built 
to keep working under the most extreme weather conditions. Write for 
prices and catalog information on our High Voltage insulator line. 


Porcelain Products, lne. 


PARKERSBURG, WEST VIRGINIA 


EXPORT REPRESENTATIVE 


Philips Expert Cerp., 100 E. 42nd St., New York 17, N.Y. U.S.A Cable Address: “PHILYORK” 
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The Tougher the Job... 


the more we can help. For Hoosier engineers are more experienced in handling the 
erection and maintenonce jobs that have proved unusually difficult for vtilities 
throughout the country. Hoosier engineers, trained men ond special equipment are 


available at ony time to supplement your own organization or work independently. 


ERECTION AND MAINTENANCE OF TRANSMISSION LINES 


NEW YORK © 1384 HOLLY AVE,, COLUMBUS, OHIO * CHICAGO 


OSIER 
EERING CO. 


: 
: 
i 
¥ 
8 
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FIBERGLAS* 
/ YARNS HELP 


‘ 


Service Esttrance Cable 


easier fe work with 


diem ih lasting! 


i 
a 
+ 
} 
: 
: 
: 


Today, Fiberglas yarns are 

used for the outer braid, 

for conductor coverings—and for 
reinforcement of moisture seal tapes. 


Fiberglas yarns provide high tensile 

strength with minimum bulk— 

characteristics that help cable 

manufacturers provide you with service 

NEW WN entrance cable that is easy to install. 

WATCH FOR | THESE “ And remember, Fiberglas yarns help make 
WIRE DEVELOPMENTS* service entrance cable dast longer, because glass 
yarns don’t rot, don’t burn, don’t absorb moisture. 
They do resist corrosion. 

To be sure you get all these properties in the 

cable you install, look for the Fiberglas 

glass yarn components! 

Owens-Corning Fiberglas Corporation, Textile 
Products Division, Dept 858, 16 East 56th 

Street, New York 22, N. Y. 


WATERPROOF WIRE 


LEAD-JACKETEDCABLE 


Ae: eee ee 
*Fibergios & the trode-mart (Reg. U. S$. 


Pet. OF | of Owens-Corning Fibergics 


-2 
SSS CML 
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SNAP-ON VOLT-AMMETER 


ONLY THE AMPROBE GIVES YOU ALL THESE FEATURES! 
D? des ead Se compact, you can actually slip it inte your hip pecket! 
t motor is 
2 shaatineie over- Yq the usvel sixe—only 7"1 
loads and under- 4 Vy the wsvel weight—only 14 o:.! 


Va the vsval price—only $42.75! 
© Diagnose trouble-calls in a fraction of the 2 * Can be rovghly handled on the job without fear of 
usual time—by being able to check under peal breakage. 
actual load conditions. — © Completely insulated—safe te use. 
© Determine load conditions for contracting estimates. © Boovtifully shaped and balanced for one-handed operation. 


nr ® Pointed probe jaws for working in tight spots lenly %~ 
ei q@ © Check compressor back-pressure by read- clearance needed. 


pero, ing motor starting current. © Measures 5 current ranges and 2 A.C. voltage ranges. 


ewe © Field-proved and accepted —thousands in daily use. 
© Load balancing. > fs \! \ : 
// hans 79 


An Amprobe in your > pocket will save you enough time and 


int ae 
¢ Trouble-shooting in the field (Manufac- > ze trouble to pay for itself over and over again. Write today for 
turers’ field engineers). i Technical Bulletin 09D. Pyramid Instrument Corp., 49 How- 
—and hundreds of other time-saving, trouble- cy ard Street, New York 13, N.Y, 
saving uses. a 


EXPORT OEPARTMENT 


AMPROBE SPECIFICATIONS: Morhan Exporting Corp. 453 Broodway, N. Y. 13, N. Y. Cable: Morhanex 


MODEL A-5S MODEL A 5-1 MODEL A-6 

AMPERES: 0/6.5/13/ | AMPERES: 0/6.5/13/ | AMPERES: 0/10/25/ PE SH SS SEAS SEES ASCE 
26/65/130 amps 26/65/130 amps $0/100/250 amos 

VOLTS: 0/130/260 VAC | VOLTS: 0/150/600 VAC }| VOLTS: 0/150/600 VAC PYRAMID INSTRUMENT COMPANY Dept EwW-S0 


FREQUENCY: 50-70 cycles VOLTAGE BREAKDOWN TEST: 3,000 Volts A.C. 49 Hewerd Stast, Now York 13, , ¥ 


Proven large D’Arsonval jeweled movement ACCURACY: + 3% yoann 9608 me Bulletin 109D describing the 
(of full scale deflection) SCALE LENGTH: 2.47 inches Amprobe® split-core volt-ammeter 


AMPROBE = 


A PYRAMID INSTRUMENT . SS Kane.....200 
wt local electrical distributor is 
see it, try it today at all better electrical distributors 


®aaeeseesseseeseaee 


Seeceseueucesecesencans® 
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HUGHES X-braced 


For more than 
@ quorter cen- 
tury the name 
— Hughes 
Brothers — has 
been synon- 
ymous with 
efficiently 
engineered 
transmission 

structures. 

Write today 

for specific 


| data on your 


needs. 


HUGHES, 


Ae Oe 


% BROTHERS 


—pNEBRASKA 
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MALLORY 
PLATINUM CONTACTS 


Platinum, the noble metal, is ideal 
for electrical contacts where low 
resistance must be maintained for 
long periods of time. However, pure 
platinum lacks hardness. Mallory 
platinum alloys overcome this by 
the use of such hardening agents as 
iridium, ruthenium or palladium. 
Mallory is fully qualified to recom- 
mend the best contact material for 
your design. Write today. 


Mallory Contact 
Research Pays Off 


in Cost Reductions! 


Hundreds of manufacturers are profiting from continuing 
contact development work at Mallory...and each new 
achievement means new savings or improved performance 


for Mallory customers. 

A large producer of thermostats was on the receiving end 
of a recent Mallory program for improvement in precious 
metal pointing operations. Investigation proved the value 
of modifying certain equipment... and Mallory made the 
change. This paid off in savings to the customer to the tune 
of $20,000 a year! 

That's results beyond specifications! 


Mallory contact know-how is at your disposal. What Mallory 
has done for others can be done for you. 


In Canada, made and sold ly Johnson Matthey & Mallory, Led. 110 Indusry 5t., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


SERVING INDUSTRY WITH 


Contacts 
Resistors 
Vibrators 


Capacitors 
Controls 
Rectifiers 


Special Power 
Switches Supplies 


Resistance Welding Materials 


Pp. R. MALLORY & CO., Inc,, INDIANAPOLIS 6, INDIANA 
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Lower distribution costs 


depend on making additions fit 


your FUTURE 
pattern ! 





TT single factor should govern your 
choice of equipment today! For only by 
making today's expansion or replacements 
part of a preconceived future system can you 
hope to handle tomorrow’s loads economically. 
The type of system you plan for will 
naturally depend on many factors. But far- 
sighted system planners agree that it 
should have one important characteristic: 
Simplicity! They point to loop or radial 
subtransmission patterns as logical goals, 
for the inherent simplicity of these systems 
promises handsome savings in distribution 
costs. Complex interconnections which 
pose problems of relaying are eliminated. 
The cost of equipment needed at numerous 
system tie-points is saved. Maintenance 
costs are less. 

Simplified subtransmission also paves 
the way for further system simplification. 
Spot and secondary networks, and the use 
of banked secondaries represent typical 
opportunities for combining simplicity 
with improved service at lower cost. But 
remember . . . the equipment you choose 


today must bear a relationship to the sys- 


you can 6€ SURE.. ie is 


Westinghouse 


tem you plan for tomorrow. Recognition 
of this fact explains today’s trend to 
standardized factory-assembled substations 
which provide for less costly bus regula- 
tion ... utilize less costly equipment and 
give you the flexibility necessary to handle 


any distribution need. 


These are helpful guides to modern sys- 


tem planning. But let Westinghouse help 


with your problem. Our engineers and 
complete system planning facilities are at 
your service. Call your Westinghouse office 
or write Westinghouse Electric Corpora- 
tion, P, O. Box 868, Pittsburgh 430, Pa. 


}-97147 


WRITE FOR A PRESENTATION 
OF THIS VALUABLE INFORMATION 
“Electric Utility Power Distribution Systems’, B-3903 
“‘Co-ordinated Substations”, B-4061 
“The A-C Secondary Network System", B-4002-A 





Hk, Kerite story boiled down 

is just that: “Long life... 

low cost per year.’’ Cost-con- 

scious cable buyers love it. Kerite 

has been proving it, too, for more 
than 90 years. 


Kerite makes insulated wire 
and cable for all types of service 

from low-voltage signal cir- 
cuits to power circuits and high- 
voltage x-ray and other electronic 
applications and for under- 
ground, overhead, and submarine 
installations. 


Our long experience provides 


the answer for most any cable 
problem. If you have a new prob- 
lem requiring a special solution, 
our engineers will be glad to 
work with you so that you can 
take full advantage of Kerite in- 
sulation. 


Kerite made to the old formula 
is still used in our insulation. 
That is what makes Kerite cable 
such a good buy today . . . and 
why it gives such long service 
at low cost per year. The Kerite 
Company, 30 Church Street, 
New York 7, N. Y. 


Kerite Insulation —Your Cable's Best Life Insurance 


KERITE CABLE 
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ELECTRICAL WORLD 


clita ces 


Facing The Future 


Tu ELECTRICAL INDUSTRY looks back upon 
the last few years with pride. For, in spite 
of many tough postwar problems, an outstand- 
ing record has been made both in the rendering 
of service and in the related fields of tech- 
nological improvement, employee and com- 


munity relations and finance. 


The source of confidence in the future is 
normally the record of creditable performance 
in the past. But, in the present political climate, 
the power companies find consolation from this 
This 


can only be astute planning in advance along 


source barren. They must find another. 
with the will to follow through on plans thus 
made. Only in this way can the industry acquire 
confidence, find assurance that it is adequately 
This will 
require frequent, searching re-examination and 
re-appraisal of all phases of the political, social, 
financial, and technical problems that face the 


prepared for what the future holds. 


industry. 


Leading in importance we would place the 
matter of governmental sponsorship of public 
power. It must also be assumed that the fed- 
eral studies of the water supply, power sites, 
and fuel supplies of the country are not a passing 
fancy of the present administration. They are 
part of a trend toward integration of the natural 
resources of this country. The power companies 
must be represented in these activities to pro- 
tect their own interests and must carry on their 
own investigations in a forthright manner. 


In addition, the problems of supplying the 
tremendous power requirements of the future 
make it imperative constantly to study, individu- 
ally and as an industry, the growth patterns, 
sources of fuel and other energy, locations for 
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facilities, interconnections, continuity of supply, 
safety to the public, appearance of lines, cost 
of service, community development, manpower 
and the characteristics of the utilization equip- 
ment. All the technical, economic and financial 
talents of the utilities and manufacturers should 
be devoted to the task of planning for the power 
systems of the future in order to provide adequate 
service in peace and war, in town and country, 
in the home, industry, and commercial establish- 
ment. 


With these ideas in mind, we have devoted 
this issue of ELectricaL Wor .p to a forecast 
of political, economic, and industry trends. The 
economic developments and the related electrical 
industry expansion are far more important than 
the timing of the predicted amounts by five year 
periods. The choice of a 15-year projection 
was made to cover power loads double and triple 
those of today. Also we wished to stay within 
the life span and the active participation of man- 
agement personnel now coming into top industry 


positions, 


Whether the countrywide peak demands reach 
167 million kw in 1965 and load factors drop to 
52%, as we predict, or the peak be lower and the 
load factor higher may well depend more upon 
the enterprise of utility management than upon 


economic events. 


The essentiality of discussion and analysis 
of probable future trends is the point upon which 
we wish to focus the industry’s attention. If 
this presentation provides some stimulus to 
management's interest in long-range planning 
and confirms the employees’ confidence in the 
future of this great industry, our objective will 
be reached. 
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Change the Truman “Deal” 
IF THERE was any doubt in the minds of the electri 


utility industry's leadership—and apparently there was 
as to Harry Truman’s views on public power, they should 
have been dispelled by now. The President's speech at 
Grand Coulee Dam made it plain that he still favored 
more public power in the form of hydro electric projects, 
new Valley authorities and public utility districts. He was 
very specific about it 

He was also frank about his lack of sympathy for the 
protests of investor-owned companies against federal and 
local governmental encroachment. 

“This opposition of the private power companies is 
wrong,” he asserted. “It would deny the people the bene- 
fits of low-cost power they themselves have brought about 
through public investment.” 

The point of this and similar irresponsible statements 
is that the President, whatever his motives, has committed 
all the vast influence of his office to the public side of the 
public-private power scrap. He has committed his Admin- 
istration to all the legal inequities enforced upon the in 
dustry by government in the past and to “continue to 
fight” for more of the same 

Any notions that the President might change his views 
on power, either generally or in individual cases, must 
be abandoned. Since his re-election campaign two years 
ago, when he first embraced the federal power program 
of his predecessor, he simply has expanded his endorse- 
ment to include all phases of public power. It’s high time 
the industry took full cognizance of the fact that public 
power, like the Brannan plan, soft labor legislation, and 
free spending, is an inseparable segment of Truman Fair 
Deal policy. The only way to change the policy is to 
change the “Deal.” 


Engineers Available 
ELECTRICAL WORLD pointed out in an editorial in the 


April 10 issue, entitled “Shortage of Engineers Impends,” 
that there will be too many engineering graduates for the 
economy to absorb in 1950. but by 1952 this situation will 
reverse. In accordance with the report of the American 
Society for Engineering Education, there will be a serious 
shortage between 1954 and 1965 unles« freshman enroll 
ments pick up considerably 

Now we have the report of the Engineers Joint Council 
showing that employment of engineering graduates in 
below that of 1949. The 
organizations in the ele« 
1949, 


From this bit of in 


June of this vear will be 30 


council found that whereas 8 


trical industry hired 1,514 engineering graduates ir 
their quota for 1950 is only 1,057 
formation it appears that during the years 1950, °51, and 


possibly "52 the electric utilities have a great opportunity 


to build up their engineering staffs for the great growth in 
the next dex ade 


Whereas the electric utilities have had to « ompete with 


industry in the past few years for the best engineering 
minds, today the utilities can take their choice. The 
starting wages should not be quite as high as in previous 
years thereby permitting wider latitude in training pro- 
grams without prohibitive expense. It might be well for 
the personal managers to review again not only their 
requirements for 1950 but also their future needs at a time 
when there is a small surplus of engineers. Then when the 
shortage again faces the industry, the utilities will be well 
prepared to carry on with high caliber men secured in 
the early ‘50's. 


Cost Control 


IN HIS RECENT address before the Southeastern Electric 
Exchange, J. M. Barry, president of Alabama Power Co, 
paid a great compliment to the electrical manufacturers. 
He said: 

“It would not be proper to close this discussion with- 
out acknowledging the great contribution of the manu- 
facturers to the programs of cost control of the utility 
companies. With price indices generally about double 
what they were ten years ago, the electric companies have 
been able to meet the tremendous demands placed on their 
systems at plant costs within reason by using larger and 
more efficient generating units, boilers of capacities and 
characteristics undreamed of a few years ago, larger and 
improved transformers and circuit breakers, and numer- 
ous other products of advance design coming from the 
.. l am sure that all electric 
companies gratefully acknowledge these contributions, so 


plants of the manufacturers. . 


characteristic of our free enterprise system.” 

The statistical facts telling the story of the maintenance 
of consumer prices of electrical manufactured products 
are not immediately available. But it is common knowl- 
edge that increases have been held in the 10-to-30°% range 
items. Barry 


for most should be complimented for 


emphasizing this great contribution of the electrical manu- 
facturers at a time when low have 


such great econoraic and political significance. The pur- 


rates for electricity 


chasing policies and engineering specifications of the con- 
sumers of electrical equipment can contribute further to 
the maintenance of low prices. These and other elements 
in the price picture warrant attention by all others in the 
electrical industry. And in giving credit for this great con- 
tribution, those in authority should look ahead to means 


of even greater accomplishments in the future 


EEI’s 18th Annual Convention 
THE EDISON ELECTRIC INSTITUTE has planned an 


outstanding program for its 18th annual meeting. June 
»-7, at Atlantic City. The imposing list of speakers and 
subjects would be difficult indeed to surpass. C. E. Kohl- 
hepp as chairman and the other members of the committee 
are to be congratulated 
May 22, 


1950 @ ELECTRICAL WORLD 





The Electrical Week 


A new program to inform workers on the principles 
of the American economic system has been developed 
by Edwin Vennard and Robb M. Winsborough of Mid- 
dle West Service Co. Best of all, before-and-after 
surveys show that it works; 11 electric companies are 
now using it (p 90) ... The SPA “contract” with two 
Oklahoma utilities has been killed by Interior Secre- 
tary Chapman. He informed a Senate subcommittee 
that it “would be contrary to federal public power 
policy.” He might consider a less comprehensive 
agreement (p 92) ... At its annual meeting the Pub- 
lic Utilities Advertising Association stuck close to the 
techniques of the advertising profession, but results of 
the Better Copy Contest indicate which companies are 
doing an above-average job in indirect selling (p 93). 


One of Southeastern Power Administration's first jobs 


will be a study of power requirements of its area. That's 
what Administrator Ben W. Creim told newsmen recently 
at his new Elberton, Ga., offices. The study will exclude 
the TV A area and, apparently, will ignore Federal Power 
Commission, NSRB, and industry surveys of the same 
ty pe. 


Beware of too much cheer at the excise tax cuts be- 
ing written by the House Ways and Means Committee. 
Washington opinion now is that there may not be a 
tax bill. Congress probably will pass a bill calling for 
cuts but offering no method of making them up in 
new revenue. Truman, the guessing goes, will veto the 
bill, and Congress won't override it. 

President Truman's Grand Coulee speech—his most 
frank call jor federal and other public power and his most 
bitter attack on the industry—leaves one clear impression: 
The industry's only hope for political success in Wash- 
ington during the next two years is by making marked 


gains in the Congressional elections this fall. 


A prophet is not without honor, save in his own 
country and in his own house. “The Ten Little Free 
Workers” ad, (EW, Jan 16, p 46) written by Charles 
D. Lyon of Potomac Edison Co, failed to place in the 
Public Utilities Advertising Association Better Copy 
Contest. Lyon was secretary of the association. The 
ad has been reprinted in some form by nearly every 
investor-owned electric utility in the United States, 
by many trade organizations, and in a number of for- 
eign countries. 
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President Truman May 10 signed the bill that creates 
a National Science Foundation. It came ajter a five-year 
fight by scientists, but the new agency to promote basic 
research looks to be pretty small potatoes. For the neu 
fiscal year starting July 1, the joundation will have only 
half a million dollars and a top limit of $15 million jor 
each year thereajter. 


Amount of power made available by British Colum- 
bia Power Corp for the first quarter of 1950 increased 
46% over a similar period in 1949. During March the 
firm's output increased 37% over output for March 
last year. 


The President's technical conjerence on air pollution 
was held recently in Washington. Major conclusion 
reached by the 700 conferees: More research is needed on 
the problem. 


Notes From The News 


Consolidated Gas Electric Light & Power Co of Bal- 
timore has filed suit to recover $73,496.52 of a $100,710 
tax payment made in 1946. The firm contends ship- 
repair yards in the area are industrial and not com- 
mercial consumers and it should therefore not be 
required to pay tax on energy supplied to them .. . 
Hydro generation on the New England Electric Sys- 
tem was off 9% from last year in the first quarter of 
1950, but the outlook is improving. Total generation 
on the system in April ran 15% above a year ago... 
Concrete pouring schedule at Hungry Horse Dam has 
been stepped up. The goal is to increase placements 
from 2,500 cu yd daily to 3,300. 


electricity on the Nashville electric service system in- 


. . Consumption of 


creased 21.79% in April over the same month last year 
..+ The Nova Scotia Power Commission reports 420 
miles of new rural lines have been strung during the 
past year. It now serves 18,956 customers, an increase 
of 2,958 over a year ago. Output last year totaled 248,- 
724,341 kwhr 


Alabama Power Co, and Homer M. Pace, vice presi- 


.. Thomas W. Martin, chairman of 


dent, South Carolina Electric & Gas Co, have been 
named by the Southern Association of Science and 
Industry as two of three men who have made the most 
“significant contributions to the technological prog- 
ress of the South”... Gordon Persons, chairman of 
the Alabama Public Service Commission, has won the 
Democratic nomination for governor in a race with 14 
other candidates. 





A ARSON Re LIE 


Benefits of the American System .. . 


AMERICANS WORK willingly for economic gain in the form of 
profits and woges. in dictatorships men are forced to work 


pan, UNETED STATES OF AMERICA 
SOR) =” 


Cop 1 Co? “@o_ @\ 


We heve enough to take every hearien riding at the same time 


ALTHOUGH AMERICANS represent only 1/15 of the world's 
population, they own three cars to one for the rest of the world 


THE FREE ENTERPRISE system has given workers in America 
oetter homes thon workers anywhere else in the world enjoy 


An American fectory worker can buy about four 
suits of clothes with e month's wages. A Russian 
can buy about 1/2 suit 


( IN RUSSIA | { __ IN UNITED STATE 
| ® 

} 

y 


if2 SUIT 4 SUITS 


AMERICANS are better clothed than people in other lands, 
onother of the advantages of the American economic system 


Selling Workers on Free Enterprise 


Six-Hour Program Gives Employees Information about Basic Principles 


of the American Economic System; Results Show the Course Is a Success 


A six-nova procraM that successfully 
informs workers on the principles of 
the American economic system is now 
available to electric utilities. Developed 
by Edwin Vennard and Robb M. Wins- 
hberough of Middle West Service Co, 
the program is now being used by 11 
More than 9,000 
utility workers are enrolled 

To show the effectiveness of the pro 
gram, Vennard conducted an opinion 
poll of 256 and operating 
emplovees before and after taking the 


course 


electric companies 


supervisory 


He found striking changes in 
their beliefs 
only 33.3% of the operating group be 
lieved that better 
had done most to improve living stand 


Before taking the course 
tools and machines 
ards, Strong labor unions were 


the credit by 61.2' 
wi believed that 


given 
After the course 
better tools and 
machines were responsible, only 21.6 
the unions 

After taking the course both super- 
visors and operators were 100% against 
government ownership of power com- 


90 


Previously 4.8% 
visors and 3.0% 


panies of the super- 
of the operators had 
favored it. 

In all 20 questions were asked. The 
accompanying table gives a sampling 
of the change in opinions of the two 
groups on questions relating to profits, 
government regulation, and addition of 
new machinery 

The program stresses the great dis 
parity between the high living stand 
ards in the United States and the lower 
ones prevailing elsewhere in the world 
Major points covered include the five 
key principles of the American eco 


nomic system: private property, free 


! sarkets profit and wage incentive, com 
petition, and government 


ownership 


regulation 
It is pointed out 
that this system has resulted in longer 
life expectancy for Americans, reduc- 
tion in infant mortality and the death 
disease, the best diet and 
in the world, and more security 


without 


rate from 
housing 
n the form of life insurance 

Workers are briefed on how wealth 


Mey 22, 


facts on 
the distribution of national income and 
its division between labor and capital. 
They are told that savings represent 
labor stored up by self-denial and that 
tools come from savings. It is empha- 
sized that the value of man’s work has 
increased in proportion to the increase 
in mechanical energy used and that as 
tools per worker hours per 
week decrease and real wages rise. 


is created and are given the 


increase 


The material is presented in such a 
way that the workers can grasp it read- 
ily and then discuss it. The six-hour 
program is broken up into four 146- 
hour sessions. Experience has shown 
that groups of about 25 are the most 
effective environment in which to pre- 
sent the data. The small group puts 
the leader in relatively close touch with 
all members of the group and encour- 
uges franker and less restrained dis- 
cussion. It also permits release of re- 
sentment which is not likely to occur 
in a group so large the resentful person 
is unwilling to speak 
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Visual presentation is an important 
part of the program. Liberal use is 
made of charts and slide films. These 
are especially helpful in getting across 
statistical material. 

Props are also used to present ideas 
graphically. Toy products are used to 
demonstrate the superiority of the 
American living standard. Although 
population figures show that only one 
person in 15 is an American, Americans 
have three times as many automobiles 
as the rest of the world’s peoples. 
To a member of the group chosen to 
represent Americans is given three toy 
cars and to 14 men representing all 
other people goes one auto, The Ameri- 
can gets one toy telephone to one for 
the other 14 men. He also gets 14 bags 
of coffee to 14 for the other 14 men, 
since Americans consume half the coffee 
in the world. The demonstration con- 
tinues with the distribution of toy 
radios, bath tubs, and other goods. 

These methods have proved amaz- 
ingly effective in getting across the 
basic facts of the American free enter- 
prise system. The whole program is 
attracting attention. It is being made 
available to all utility companies 
throughout the country and plans are 
being worked out for making it avail- 
able to all industries. 


What Is the American System . . . 


IN AMERICA machines do 94% of the work. Electrification 
of industry has done away with the necessity of hard labor 


MORE CAPITAL invested per employee 
has roised wages ond reduced hours 


ELECTRICAL WORLD © May 22, 1950 


odds sew end better mochinery 


Qualified answer no 


Who goins from new and better machinery? 
Workers 
Owners 
Customers 
All of them 


In @n average yeor do you think neerly all corpore 
tions moke @ profit? 
Yes, nearly oll 
No 
Don't know 


Do you feel government should regulate business 

pretty closely or is less regulation the better? 
ety 
ess 


Are you for of against government ownership of the 
power companies? 
or 


Against 


if times get hard and prices fall should the govern- 
ment try to prevent wage rotes from falling? 
Yes 
No 
No onswer 


VESTED PER OR WH 1B45 


Chemicals. Alhed Products 
flectric Light and Powe 
food, Ligue, Tobacce 
Leather and its Products 
Lumber 3nd Wood Products 
Metal Products and Processes 
Paper, Pulp and Products 
Printing and Publishing 
Rubber Products 

Stone, Clay, and Glass 
Texte Products. Apparel 
TOTAL MANUFACTURING 


IT COSTS from $2,661 to $62,524 to make a job for one man. 
The average for all manufacturing industries amount to $5,887. 


qe & 


> S 1948 
$984 ger copeo 
1938 


$250 per cupto 


%} 


ey 


™ ens 
1929 


$12) per copac 


Government, by taking about 30¢ of every 
dollar of national income, limits investment 
in more and better tools 


THE EVER LENGTHENING shadow of government spending hos reached such propor- 
tions that it equals the total income of ali the people in the western half of the U. S. 





PRESIDENT TRUMAN, right, poses with Gov Arthur B. Langlie of Washington, center 


ond Sen Warren G. Magnuson, Washington 


In background is the Grand Coulee Dom 


Oklahoma ‘Contract’ Negotiations 
Broken Off, Chapman Tells Senate 


THe CONTRACT negotiated by two Okla 


homa electric utilities South 


and 
western Power Administrator 


(. Wright has been killed by 


Secretary 


Douglas 
Interior 
Oscar L. Chapman. He an 


nounced his Senate 


decision to a 
subcommittee considering Interior ap 
propriations 

Chapman fresh 


made 


that a 
might he 


suggested 
“tart at negotiations 
simed at a leas comprehensive agrre 
ment between SPA and the companies 
He said the Wright brought 
him for approval last December “would 
federal 


Attempts to 


contract 


be contrary to 


public 


power 


policy adjust differences 


between Interior ancl the companies 


have met with no 


testified 


SUCCESS 


{ hapr jan 


Reviewing the ne 


that 


gotiations, (hh 
said company pt »posals 
with 


Flood 


vielent 


comply 
of the 
Most 

servicer by 


of the « 


provisions of Sectio 
Control Act 1944 
disagreement came over 
SPA to 
NTN panies 
(EW 
that an 
SPA and 
did not 


prese nt customers 


particularly mut 


May 15, p 11 Admit 


' 


P ilities 


ting existing contract betwee 


Power & Light ( 


meet all such 


Texas 


tests Chap 


man said that only one 


municipally 


»wher system was involved in the 


Texas agreement 
The Interior Secretary attacks pro 
SPA to the 


present cus 


visions for payments by 
companies for service to 
tomers of the companies as 
sidy.” President R. K. I 

Service Co of Oklahoma, nego 
for his Oklahon 


company and 


& Electric Co 
April 7 that Interior's proposed amend- 


advised Chapman on 
ments on this point were unsatisfactory. 
this letter of 
government's 
this effort to 
Chapman said 


“] considered 
tion of the 


terminating 


rejec 
proposal as 
negotiate a 
contract 
Interior also refused to consider a 
compromise which would prevent SPA 
service to municipal systems for three 


This 


the theory 


years suggestion was based on 
that SPA would not 


power to 


have 


sufficient serve these cus 
tomers anyway 


that 


But Chapman charged 
violate 


Flood 


would 
of the 


such a scheme 
preterence 
Control Act 


By 1953. the 


Provisions 

Secretary told the 

Senators, SPA will have approximately 

327.000 kw of load at 50° load factor 

Present contracts 257,000 
of this load 


Chapman has 


amount to 


Wright 


might he 


But these should he 


that 
started 


ady Ise d 


new negotiations 


aimed toward 


simple wheeling ’ and 


exchange aT 


ota te mporary 


nature, the 
is recommended 


t Interior will proba 
d SPA‘s 


Chapman 


existing 


Will Add 100,000 Hp 


Power & 


ond 100.000-hp unit fo 


Light Co has 


Plant at Quaker Neck 


May 22, 


Good Customer Relations 
Called Best Defense 


Good customer relations are the best 
defense against competition. This was 
emphasized at the Industrial 
Power Sales Conference of the South- 
eastern Electric Exchange at St. Peters- 
burg, by W. Paul Lyman, 
Power & Light Co 

Lyman said that the best way to main- 


recent 


Carolina 


tain good customer relations is to give 
rates and 
make frequent contacts with customers. 
Large industrial plants which utilize a 
large volume of process steam now have 
the time and engineering talent to work 
out their heat balance problems. In 
most 


good service at reasonable 


is available at 
low interest rates to make the installa- 
tions indicated, he asserted. 

}. H. Coates, Ebasco Services, 
that many 
through the 
simplifying their industrial rate struc- 
ture and eliminating some of the special 
rates 


cases the money 


Inc, 


going 
process of 


said utilities are 


evolutionary 


also a definite trend 
general rates 
rather than separate categories of in- 


dustrial rates 


There is 


towards more service 


The combustion gas turbine is partic- 
ularly favorable in regions where water 
is scarce or costly, according to C. M. 
Wright, General Electric Co. He said 
that it would be well adapted to the 
type of steam turbine generating plant 
which utility companies build to supply 
either a single large industry or a group 
of smaller industries with both process 
steam and power. 

Big industrial believe in 
electric power and want to use more of 
it, B. J. Martin, Electrified Industry, 
asserted, He added that each industry 
profitably 


customers 


can invest in cost 


cutting 
studies an amount as big as its power 


bill 
Jj. | 


SeTVvice 


trial 


Morton, New Orleans Public 
said that a survey of 89 indus 
plants that in nearly 
every instance, the load factor for light 


revealed 


ing was higher than it was for power 
isage. One reason for this was the fact 
that the lighting kw demand was prac 
tically constant from 6 am until 4 pm 
compared with the variable demand es 
tablished by the power load 


Abandons Heating System 


\ request by Dayton Power & Light 


Co to discontinue its hot water heating 
plant system in 


House 


approved by 


Washington Court 


Ohio, immediately has been 
the State Public Utilities 
The claimed it 


money in 


Commission company 


was losing supplying the 


service 
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NEW PUAA OFFICERS are Walter G. Heren, Union Electric Co of Missouri, third vice president; Poul L. Penfield, Detroit Edison Co, 
second vice president; William B. Hewson, Brooklyn Union Gas Co, president; John E. Confield, Wisconsin Power & Light Co, first vice presi- 


dent; and Mead Schenck, Interstate Power Co, treasurer 


PUAA Told Salesman's Market 
Now Prevails in Electric Industry 


A sotw MEAL of professional tech 
niques garnished with the importance 
of preserving the free enterprise system 
and a dessert of entertainment features 
was the menu offered the Public Utili- 
ties Advertising Association at its an- 
nual convention. Over 150 attended the 
meeting at Kansas City on May 11-12. 

Denying that the industry is in a 
buyers’ market, J. Stanford Smith, man- 
ager, advertising and sales promotion 
division, Apparatus Department, Gen- 
eral Electric Co. asserted that the in- 
dustry is actually in a saleman’s mar 
ket. He outlined four principles neces 
sary for the industry in this market 
These include: 1. Adequate funds and 
personnel to do the selling job, 2. A 
sincere interest in the welfare and pros 
perity of customers, 3. A certainty that 
the industry keeps up with the times, 
4. Harder work on the public aspects of 
the job. 

Electric companies must provide the 
climate and tools for their advertising 
manegers if they are to do a successful 
iob. This opinion was expressed by 
Joseph F. Porter, vice president, Kan- 
sas City Power & Light Co. He believes 
that the companies must quit being 
afraid of politicians and publicity be 
cause the industry is doing a good job 
and has nothing of which to be ashamed 
He advocated giving the advertising 
manager organizational status, making 
him a member of policy shaping commit 
tees, and giving him sufficient funds 

William Handlan, Monongahela 
Power Co, was elected editor of the 
PUAA Bulletin. C. Fred Westin, Public 
Service Electric & Gas Co, will be in 
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charge of the 1951 Better Copy Contest 

Winners of the 1950 Better Copy Con 
test were announced 
classified by 


Companies are 
number of customers 
served. Group A includes those with 
less than 125,000 customers; B, 125, 
000 to 299,999; C, 300,000 or more. 
Unless otherwise stated the compan 
ies listed in each group are winners of 
first, second, and third awards, respec 
tively. Only awards won by electric or 


combination companies are listed 


Series of three to five newspaper ads 
on a public relations subject—A: Dela 
ware P&L, Co, Hawaiian Electric Co, lowa 
Electric LAP Co; B: Ohio Public Service 
Co, Kansas City P&L Co, Arkansas P&I 
Co; ( Cleveland Electric Mluminating 


Co, Commonwealth Edison Co, Detroit Edi 
son Co 


Series of three to five newspaper 
ads promoting the use of electric service 
A: Hawaiian Electric Co, lowa Electric 
L&P Co, Tampa Electric Co; B 
olis P&L Co, Central P&L ¢ Kansas City 
PL Co; ( Northern States Power Ce 
Commonwealth Edison Co, New York Stat« 
E&G Corp 


Indianap 


Single newspaper ad on any subject 

A: Central Hlinois E&G Co, Western 
Massachusetts Electric Co, New Jersey 
P&L Co; B: Toledo Edison Co, Narragan 
sett Electric Co, Pacific P&L Co; ¢ 
Northern States Power Co, San Diego G&l 
Ce, Consolidated Edison Co 


Emplovee Hartford 


Washington Water 


magazines A 
Electric Light Co, first 
Power Co, second; B: Kansas City P&l 
{ first Wisconsin Electri Power ( 
Detroit Edison Co, first 
Employee newspapers—A:  Potoma 
Edison Co, Central Arizona LAP Co, lowa 
Electric LAP Co; B: Mississippi P&L Ce 
Texas P&L Co, Pacific P&L Co; C: Union 
Electric Co of Missouri, Cincinnati GC&F 
Co, Public Service E&G Co 


second: ¢ 


Absent when picture wos taken was George G. Hane!, Connecticut L&P Co, secretary 


Direct mail to farm or residential cus- 
tomers—A: Washington Water Power Co, 
Western Massachusetts Electric Co, Poto 
mac Edison Co: B: West Penn Power Co, 
New Orleans PS Co, Texas ES Co; C: 
Public Service Co of Northern iinois, 
Detroit Edison Co, Georgia Power Co. 

Direct mail to commercial or indus 
trial customers—A: Potomac Edison Co, 
first; Western Massachusetts Electric Co, 
second: B: New Orleans PS, West Penn 
Power Co, Rochester G&E Corp; C: Cincin 
nati G&E Co, Alabama Power Co, Georgia 
Power Co 

Special booklets, pamphlets, circulars 
sent to employees—A: Hawaiian Electric 
Co, first; lowa Electric LAP Co, third; B 
West Penn Power Co, Kansas City P&L 
Co, Connecticut LAP Co; Consolidated 
Edison Co, Dayton P&L Co, Alabama 
Power Co 

Window display—A: St. Joseph LAP 
Co, first; West Texas Utilities Co, second; 
B: Kansas City P&L Co, Indianapolis P&l 
Co, Wiseonsin PS Corp; Consumers 
Power Co, Consolidated Edison Co, Georgia 
Power Co 

Interior display.-A: Cambridge Elec 
tric Co, second: West Texas Utility Co, 
third; B: Shawinigan W&P Co, first: Puget 
Sound P&L Co, third; C: Cincinnati G&E 
Co, Pennsylvania Electric Co, Union Elec 
tric Co of Missouri 

Outdoor advertising, large units—B: 
Montana Power Co, firet; Dallas P&L Co, 
second: f Northern States Power Co, 
first: Public Service E&G Co, second 

Outdoor advertising, small uniis—A 
Winnipeg Electric Co, Southwestern PS Co, 
Central Arizona LAP Co; B: British Co 
lumbia Electric Co, Toledo Edison Co, 
Utah P&L Co; ¢ Pacific G&E Co, Du 
quesne Light Co, Commonwealth Edison 
{ 


0 


Annual report to stockholders A 
Iowa Electric LAP Co, first; Penneylvania 
Power Co, second: B: Wisconsin P&L Co, 
Jersey Central P&L Co, Atlantic City Elec 
tric Co: C: Illinois Power Co, first; Union 
Electric Co of Missouri, second 

Radio advertising, one classification, 
New Orleans PS, Doquesne Light Co, In 
diana & Michigan Electric Co 

Complete programs—A: Washington 
Water Power Co, Central Arizona LAP Co, 
Hawaiian Electric Co; B: Ohio Public 
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Service Co, British Columbia Blectric Co, 
lowa P&L Co; C: Detroit Edison Co, first; 
Northern States Power Co, second 

Fils, one classification—-Pacific G&E 


Co, second; Consolidated Edison Co, third 


N. Y. Meter Engineers 
Discuss Obsolescence 


That load and consumption tests of 
5-amp watthour meter installations are 
a desirable adjunct to economic analysis 
regarding their obsolescence was a firm 
conclusion of the Meter Engineers Com- 
mittee of New York State in a New York 
meeting, May 11 and 12 

One company is systematically dis 
carding all except those needed for sign 
loads, bungalows, etc. Another is put- 
ting them back where consumptions are 
under 200 and still 
another finds little danger of burnout 
up to wie 


kwhr per month 


Disc olored dials were recog 


nized as a universal warning of over 


loading, one company finding 20% of 


the 5's in that condition. Sampling of 


consumer load curves with recording 


ammeters 


advo ated as a good 


found 1% 


5's than with 


was 


guide. One company more 


registration with 15's on 
small use customers and another found 
more 


(Loncensus 


was in favor of 


a single 
and 
und old meters 
of the Code for Fle« 


viewed as & minimum 


ky test insulation 


voltage for 
clearances in both new 
with the 1% kv 
Meters 


Justification for difference in specifica 


troevty 


tions and application of service drop 
ind service 


tioned 


entrance cable 
Code 


meters is practiced in a 


wae ques 


numbering of customer 
limite d 


have 


way 


but was acknowledged to 


value 
when inventories are handled on tabu 
lating machines 

Compensated used by 
Consolidated Edison Co of New York 
jes 


contracts 


metering is 


Morey reported, only for special 
Navy 
New products displayed by manufac 


(transportation, etc} 
turers included a whole new family of 
meter socket boxes and integral troughs 
by Code Electric Products: the lower 
half of detached to 
test the socket meter in place. Anchor 
Manufacturing heavy-duty 
trough 


the covers can be 


reported a4 
socket tor 
served by 


200-amp circuits 
Westing 
socket and 
1 combination polyphase watthour 
thermal kva demand 


offered a 


amp meters 


house had a new transformer 


and 
meter Fastern 
Specialty micro-switch for 


testing, a light-weight field check 
current transformers 


and a re 
lead box patterned after 
the Philadelphia Electric 
ral Eleetric 


umper scheme tor 


sistance type 


presented 


meter without remo 
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FINAL SECTION in the superstructure of the Davis Dam spillway nears completion as the 


Bureau of Reclamotion speeds work on this newest dam on the Colorado River 


Con- 


crete is being placed in two sections of the spillway. Section at the left is completed 


Engineers Told of Responsibility 
to Save Democracy and U. S. Way 


Tue responsiaitiry of the engineer for 
preserving democracy and the American 
system of 


out to the 


free enterprise was pointed 
Institute of Elec 
trical Engineers at its Great Lakes Dis 
trict Over 500 attended the 


May 11-12 at Jackson 


American 


meeting 


meeting held 
Mik h 

We are not 
racy 


serted 


working at our demo 


that is all that is wrong with it 
AIEE 
As evidence he cited the mem 
AIEE elec 

In elections for national ofhcers 
5,000 of 30,000 members vote. In 
balloting on issues of grave importance 


Fairman, president, as 
bers’ own failure to vote in 
tions 


only 


which members 
only 30¢t. voted 
nstance and only 10 in an 


to members, issues 
themselves have raised 
in one 
other 
R.S 


Electric 


Peare, vice president, General 


Co, said that we will not see 
the greatest nation on earth marching 


down the road to moral 


political, and 
economic bankruptcy singing the Hal 
lelujah chorus if engineers and profes 
sional men acc ept their respor sibil ties 
wer and above their technical and pro 
fessional fields 


that 


This, he explained, re- 


quires each person individually 


indertake a person-by-person, commun 


itv-bw-e« 


in the 


wnamunity 
American 


means hard work 


educational program 
This 


trom 


economic system 
evenings away 
talking to 


irrving on a never ending job 


id family friends, 


1 range of temperatures and 


May 22, 


pressures and the auxiliaries available 
teday have increased the responsibilities 
of engineers. They now have an oppor 
tunity for more flexibility in their plant 
design, J. H. Foote, president, Common 


wealth said in 


Assoc lates, discussing 
lities The 


n the overall 


modern 
part 


operation 


power supply fac 
a plant is to play 
of a system is the criterion 
of the design rather than design for the 
lowest cost or Real test 


of a plant is whether it fits a system 


best economy. 


Cut in substation costs of up to 1/3 
for the structure and 14 for the entire 
substation was reported by E. V. Sayles, 
Consumers Power Co. The savings were 
effected through use of “erecticon” steel 
add to flexibility and 
ease of construction and to the installa 
tion 


sections which 


of control circuits in overhead con 
duit instead of underground 

Generator voltages as high as 27 kv 
are now being considered, A. A. John 
son, Westinghouse Electric 


serted. Some of these will 


Corp, as 
.e conner ted 
to existing distribution or sub-transmis 
s10N Systems, using series reactors 

Marked reduction 


ruptions 


n customer inter 

following 
fault neutralizer on a 
system was reported by H. H. 
Wisconsin Michigan Power Co 


application of a 
$4.5-kv 
Brown 
Report 
systems 


ground 


ing on a 
E. W 


Engineering Co 


survey covering 5] 
Atherton, Railway & Industrial 
said that 90% 
had 


good or excellent results 


of neu 


tralizer 


applications resulted in 
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TOMLINSON FORT, left, Westinghouse Electric Corp, chats with Franklyn Heydecke, 
Public Service Electric & Gas Co ond president of the New Jersey Utilities Associotion, and 
Earl J. Minerey, right, South Jersey Gas Co and member of NJUA program committee 


165 Mw Capacity Needed 
by 1965, N. J. Group Told 


Future markets for the electrical in- 
dustry will require 165 Mw of generat- 
ing capacity by 1965, necessitating 10 
Mw per year capacity to be added, ac- 
cording to Tomlinson Fort, manager, 
Apparatus Sales Department, Westing- 
house Electric Corp. This was one point 
on a curve for projection of electrical 
trends. He spoke on the subject “Look- 
ing Ahead 50 Years in the Electric 
Industry” at the annual spring meeting 
of the New Jersey Utilities Association 
at Absecon, N. J. on May 12. 

Other points mentioned for the curve 
were: 600 Mw turbines with high pres- 
sure-high speed and low pressure-low 
speed sections: nuc lear power substi- 
tute for boiler and fuel but steam gener- 
ation will be retained: 400-kv transmis- 
sion; 15 million-kva circuit breakers; 
high-frequency electric power for food 
processing; burn-out proof and life- 
time lubricated motors; and a material 
for application on a ceiling to produce 
light. 

Dr Ralph Bown, director of research, 
Bell Telephone Laboratories, spoke on 
“Research Problems of Network Tele- 
vision.” Comparing the respective val- 
ues of coaxial cable and radio relay for 
transmission of network television, 
Bown said that sufficient background of 
day-in and day-out operating experience 
between the two is still lacking. In 
looking forward he mentioned that a 
service will be provided whereby a per- 
son using video can listen and talk to 
where he wishes, similar to present 
person-to-person telephone calls 

William F. Drake, director of group 
annuity sales, Prudential Insurance Co, 
in speaking on “Present Day Pension 
Fund Problems” suggested that employ- 
ers obtain advice from a source know- 


ELECTRICAL WORLD e 


May 22, 1950 


ing facts on invested pensions and write 
out the plan for a benefit. In addition 
he predicted more rational approach 
to pension plans. 


Lake Mead Water Level 
Will Be Lower Than in ‘49 


Lake Mead is expected to rise about 
39 ft by the end of july as the Rockies 
send their annual flood of melted snow 
down the Colorado River, E. A. Moritz, 
regional director for the Bureau of 
Reclamation at Boulder City, Nev., said 
recently. Even with this predicted in 
flow, the reservoir will still be 7 ft 
below its level on July 31, 1949 

A mean forecast compiled by the 
bureau's regional office of river control 
indicates that about 9.1 million acre-ft 
will flow into the lake behind Hoover 
Dam during the April-July period. 
This catchment will be about 1.6 mil- 
lion acre-ft less than last year’s and 
about 600,000 acre-ft less than the 37- 
year average for the same period. 

Moritz pointed out, however, that 
“this year’s run-off, although a little 
less than the long-time average, will 
assure sufficient water to meet all firm 
irrigation, domestic, and hydroelectric 
requirements throughout the coming 
12 months of next year.” 


To Sell Gas Properties 


Power & Light Co has 
agreed to sell its natural gas distribu- 
tion properties in 24 cities and towns to 
a new gas company that is being or- 
ganized to serve eastern Arkansas. Sale 
price will be “between $2 and 3 mil- 
lion,” AP&L Pres C. H. Moses said. 


Arkansas 


Street Lighting Methods 
Discussed at GE Parley 


Fluorescent street lighting will come 
along as fast as it is wanted. That, in 
effect, was what some 150 utility and 
municipal engineers were told at the 
street lighting school staged by General 
Electric at its Lynn, Mass, plant, May 
9 and 10. The necessary equipment is 
available in practical form. The next 
step) must be application, providing ex- 
perience from which will come improve- 
ments in design and performance, just 
as has been the case with every new 
development 

In the meantime established methods 
of street and highway illumination are 
not standing still, Shown and explained 
to the “students” were improved de- 
signs of reflectors and refractors in- 
luminaires to 
utilize more effectively the lumen out- 
nuts of 


corporated in modern 
incandescent and mercury 
It is to be expected that with 
increasing use of mercury lamps in 
industrial applications—a market about 
1) times as large as street lighting 
the price of these lamps will be reduced. 
This. plus the raising of their life 
ratings now in progress, means that the 
mercury are will 


lamps 


become an increas- 
inely larger factor in street lighting. 
Rut street lichting progress is slow, 
despite the number of modern installa- 
A. F. Dickerson 
announced the theme of the meeting as 
“Comfortable Seeing” and said that one 
of the worst offenders against that aim 
This unit 
was invented 43 years ago and is hope- 
lessly out of date 


tions now being made 


was the radial wave reflector 


Rut it is still being 
manufactured and bought not sold 
by the thousands. This. said Dickerson 
indicates that full advantage is not 
being taken of modern street lighting 
facilities 

The program of the two-day meeting 
was comprehensive and intensive. It 
covered available equipment, trends of 
development in light sources, techniques 
of application, business aspects of street 
lighting, and ways for its promotion. 
Included were inspections of full-scale 
demonstration installations of high and 
low level fluorescent lighting and of 
mercury lighting in luminaires of latest 
design. 


Utility Buys Building 


El Paso (Texas) Electric Co has 
purchased the Martin Building in E] 
Paso for its headquarters and changed 
its name to “Electric Building.” The 
building’s ground and first two upper 
floors had been leased by the company 
for the past 20 years. 
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FINANCIAL 


VIELDS (%) — Operating Electric Utility Securities 


Chwality 


DATE 

1950 
May tt 
May 4 


1949 
May 9 
Mey 2 


’ 
END OF OTR 
Int 1950 
4h 1949 
ted 1949 
Gnd 1949 


utility bond 
issues rose following price breaks in the 


Yields on several new 
past two weeks 

Banking syndicates were terminated 
on offerings of $26 million of Public 
Service Electric & Gas Co and $30 mil 
lion of Potomac Electric Power Co 
bends. In the free market blocks of the 
undistributed Public Service bonds sold 
with yields up to 2.70%, compared to 
the offering yield of 2.665° ., and the 
Pepvo offerings also were exchanged at 
offering basis 
Only about a fourth of Public 
original issue Was placed at the issue 
price 

Oklahoma Gas & Electric's 30-year 
first mortgage bonds were sold May 15 
2.80 Re 
offering was to be made to yield 2.77° 


The 


ward drift in the price of Treasury ob 


yields above the 2.70* 


Service * 


on a cost basis of nearly 


vield boosts accompanied a down 


ligations as the Federal Reserve System 
continued to sell 

Common stock sold during the week 
of May & to 15 included $8,500,000 by 
& Light Co, $10,305,000 
und $2,250,000 by New Ene 
land Gas & Electric Association, all new 
Davton P&L offered rights at 
for seven on 283.333 shares at $30 
710,700 shares at 
with rights on the 


Davton Power 
by Pe pco 
money 
one 
Pepeo's offering was 
$14.50 basis of one 
and New England G&FE offered 


rights at one 


for hve: 


for eight, with an 


over 


Security Offerings 


by Electric Utilities 
In Thowsends of Dollars 


WEEK OF MAY 8.15 
New Money 


Bonds 
Common Stock 


$10,000 
21,055 
Totals 31,055 
SCHEDULED WEEK OF MAY 15.22 


Bonds 10,000 
Preferred Stock 25,600 


Totels 35.600 


Preterred Stocks 


28 


oo 
“8 


ooov 
g2c8 
Ua 


subscription on 173,126 
shares at $13 

Scheduled for the week of May 15-22, 
in addition to the Oklahoma G&F 
honds, were $58 million of first mort- 


iage 


priv ile ge, 


refunding bonds by Ohio Edison 
Co, $25 million of new money preferred 
stock by Southern California Edison Co, 
and $600,000 of new money preferred 
by Maine Public 


Service Co 


‘Typical’ Light Bills Back 
to 1948 Low, Says FPC 


Average residential and commercial 
electric light bills dropped back at the 
beginning of this year to the record low 
of Jan 1, 1948, the Federal Power Com- 
mission reports in its annual publica 
bills 


of 50,000 population or more 


tion on typical electric for cities 


Average bills for commercial power 
and industrial services declined during 
1949 the levels of 1948 but ex 
ceeded the lows of 1947 and 194] FP¢ 
ittri the difference to the opera 


and cotamodity clauses 


from 


ned 


tion of fuel, tax 
covering 


Data 
MH « 


increased production costs 
on typical residential bills for 
145 utilities show 
bill for 100 kwhr de 
1949 from $3.68 to $3.64 
1940, the average bill 
1924 $6.18 


served by 


t 
ies 


that the 


iveraue 
creased during 
On Jan | 

$3.88 and in 


During the 


was 


vear residential rates were 
reduced in 35 of the 
151] 


and in 


206 cities. In 


cities remained unchanged 


the 


rates 
remaining 20 they were 
increased. In 1948 rates generally were 


increased in 43 « reduced in 16 


thes 
147 
had 


the 


and unchanged in 
ily 19 cities 
bill 


increases in the 

1940 level and 
Decreases of 75¢ 
the 1940 
and 38 
a month 


fell 6.2 


over 
creases 
per month from 

irred in 20 cities, 
ctions of 50¢ to 75¢ 
100-kwhr bill 
(-vear period 


1 250 and 


erage 


1})-kwhe monthly 


Mey 22, 


bills 145 cities showed declines from 
1940. The nation’s average monthly 
bill for 250 kwhr dropped 3.4% in the 
10 years and for 500 kwhr decreased 
4.6%. 


FINANCIAL BRIEFS 


A $26-million loan has been granted by 
the International Bank for Reconstruc- 
tion and Development to Mexican Light 
& Power Co, Ltd. Mexlight will use $10 
million of the proceeds to repay a short- 
term loan from the bank and the re- 
mainder for a four-year expansion pro- 
The 25-year loan bears 344% 


interest plus a 1% 


gram. 
commission allocated 
to the bank's special reserve fund. In 
January the World Bank lent Mexico's 
Federal $24.1 


million 


Electricity Commission 


Stock in Pacific Power & Light Co, pur 
chased from American Power & Light 
Co in February by an investment group 
A.C. Allyn & Co, Ine, 
Stearns & Co, 
offered to the investing public shortly 
after Aug 6, PP&L Pres Paul B McKee 


has announced. The company already 


and 
is expected to be 


headed by 
Bear 


has sold to a group of investment firms 
$9 million in 30-year 3% bonds. Pro- 
ceeds of the latter sale will be used to 
retire bank loans incurred in financing 
1948-49 building 


the company’s pro- 


“ram 


Stockholders of 


Public 


asked at a special 


Service Co of 
Colorado will be 
meeting May 22 to approve a two-for- 
one split of the common stock and to 
the authorized 


ferred stock at 37 


cumulative 
5.000 shares 


restate pre- 


A two- 
thirds vote of the outstanding common 
ind shares is for 


preferred required 


ipproval of the split 


New Federal Power Commission com- 


petitive bidding requirements will be- 

effective May 25. Public notice 
given earlier (EW, Feb 13. p 69) 
of the the 


commission's general rules and regula- 


ome 
was 


proposed amendments to 


tions. In general, the new rules parallel 
bidding requirements of the Securities 


ind Exchange Commission 


Cordova, Alaska, has voted approval of 
1 $500,000 revenue bond 
light, water. and telephone 
Alaska Public Utilities and 
to construct a hydroelectric plant. The 
total 


issue to buy 


the power 


systems ot 


purchase and construction pro- 


gram is expected to involve $1 million 


} 


funds are being 


federal 


The remaining 


the 


sought 


trom government 


1950 @ ELECTRICAL WORLD 





Water Policy Commission 
Slates Regional Meetings 


Regional conferences will be held 
during the next two moaths to permit 
local water users to present ideas to 
the President’s Water Resources Policy 
Commission. Five area meetings from 
Arkansas to the Pacific Coast already 
have been scheduled for June. Two 
others—-in New England and the South- 
east—will be held in July. 

Definite dates have been fixed for five 
June conferences: Sioux City, June 12- 
13; Spokane, June 16-17; San Fran. 
cisco, June 23-24; Denver, June 27-28, 
and Fayetteville, Ark., June 30-Jaly 1. 

New England and Southeast dates 
have not yet been set, but the meetings 
will be held at Springfield, Mass, and 
Atlanta, Ga. 

Commenting on the purpose of the re- 
gional meetings, Commission Chairman 
Morris L. Cooke said, “the area con- 
ferences will be informal, with a view 
to developing from representatives of 
state and local government agencies and 
citizen groups constructive suggestions 
on which sound national water policy 
can be based.” 


N. Jersey Seizes Utility 
After Week-Long Strike 


Striking Public Electric & 
Gas Co employees went back to work 
Mav 16 when New Jersey's Gov. Alfred 
E. Driscoll 


pany 


Service 


seized control of the 


under the 


com- 
state utility anti-strike 
law 

It was the first time New 


taken over electric 


Jersey had 
generating facilities 
since the original law was passed in 
1946. The act had invoked 20 
times for other types of utilities. New 


Bell still 


under technical state supervision last 


heen 


Jersey Telephone Co was 
week following threat of a strike over 
wage differences 

Most of Public 4.400 
electrical workers were involved in the 
walkout, started May 9 by locals of the 
International Brotherhood of Electrical 


Workers. AFI 


took over operation of plants and sub 


Service & 


Superv 1s0TV employ ees 


stations, and service was maintained 


except for some abnormal outages 
Between 20 and 30 homes reported no 
service 

The strike followed failure to agree 
on a new contract to replace one that 
expired May 1. The 
5% and 


> wage 
The dispute now will be 


union sought a 


increase, the company 


offered 2¢ 
submitted to compulsory arbitration by 
the 
representatives of 


and the public. 


a board appointed by governor, 


composed of the 


union, company 
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Output Week Ended May 13—5,864,326,000 Kwhr 


Weekly Output, Millions Kwhr 


1950 1949 1948 

13 5,864 May 14 5,257 Mey 15 5,109 
6 5,872 May 7 5,284 8 5,087 
29 5,902 Apr 30 5,304 1 5,042 
22 5,446 Apr 23 5,326 24 5,027 
15 5,463 Apr 16 5,343 17 5,087 
8 5,898 Apr 9% 5,360 10 5,633 
1 5,992 Apr 2 5,378 3 5,037 
25 5,993 Mar 26 5,404 27 5,065 
18 6,015 Mar 19 5,496 20 5,145 
11 5,937 Mar 12 5,531 13 5,285 
4 5,879 Mar 5 5,552 6 5,293 


Percent Change from Previous Yeor 

Moa May 6 
+151 
+106 


—< 
> 
z 
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MEETINGS 


American institute of Electrical Engineers 
Conference on Telemetering, Benjamin Franklin 
Hotel, Philedeiphio, Pa, May 24-26; Summer 
General Meeting, Huntington Hotel, Pasadena, 
Colif., Jume 12-16 


Pennsylvania Electric Association 

Transmission aad Distribution Committee, Spring 
Meeting, Alexander Hotel, Hagerstown, Md, 
May 22:26. Join® Meeting, Traffic Safety Com 
mittee, Moy 26; Relay Committee Castleton 
Hotel, New Castle, Po, June 15-16; Electrical 
Equipment Committee, Abraham Lincoln Hotel 
Reading, Pa., June 19-20 


Northwest Public Power Association 
Accounting Section, Winthrop Hotel 
Wash., May 25-26 


Tacoma 


Edison Electric Institute 
Transmission and Distribution Committec, Cos 
mopolitan Hotel, Denver, Colo, May 25-26; An 
nual Convention. Auditorium, Atlantic City, 
N. J, June 5-7 


Pacitic Coast Electrical Association 
Annual Convention, Mapes Hotel, 
May 31-sune 2 


Reno, Nev 


National Association of Electrical Distributors 
Annucl Convention, Convention Hall, Atlantic 
City, N. J., Jume 12-16 


Canadian Electrical Association 
Annual Cenvention, Manor Richelieu, Murray 
Bay, Que, Canada, June 15-19 

American Society of Mechanical Engineers 
Semi-onnual Meeting, Hote! Stotier, St. Lowl« 
Mo., June 19-23 


Americon Society for Testing Materials 
Annual se with Exhibit of Testing Ap 
parctus and Related Equipment, Chelfonte 
Heddon Hall, Atiantic City, N. J, June 26-30 


CiGRE 
International Conference on Large Electric Sys 


tems, Poris, France, June 29-July 8. 1. W. Gross, 
secretary, American Ges & Electric Service Corp 
30 Church St., New York 8, N.Y 


World Power Conference 
London, England July 
secretary onso idated 
Place, New York 3, N.Y 


10-12, 4 C¢ 
Edison Co, 4 


Forbes, 
leving 


Monthly, Yearly Record 
Set by Output in March 


{ monthly output record was set in 
March, when the nation’s electric utili 
ties 26,997 034.000 


produced kwhr, 


0.5% above the previous high of Jan- 
uary, 1950, 

Production for the year ended March 
31 was the highest for any 12-month 
period to date, 295.882.712.000 kwhr. 
This was 0.8% more than the previous 
maximum for the ended Feb 28, 
1950. and 3.3% more than production 
during the year ended March 31, 1949. 

As a percentage of March total pro 
duction 


year 


decreased 
slightly from 32.9%, last year to 32.3% 
this year. March hydro output of 8 
729,061,000 kwhr 
monthly 


water power output 


however, set a new 


was 7.3% the 


1949 


record It 
production of Marc h 


ver 
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WASHINGTON COMMENT 


RONALD D. ROSS 


A NEW ATTEMPT to spell out federal power and water 
policy is getting some attention from the electric utility 
industry. The policy is proposed in a bill introduced re- 
cently by Republican Senator Arthur V. Watkins of Utah. 

Here, in brief, is what the Watkins bill would do. It 
would permit establishment of interstate water and power 
users’ associations to contract with the federal govern- 
ment for the construction of water and power projects. 
Reclamation and the Corps of Engineers would construct 
the projects, but the new associations would own, operate 
and maintain the projects, using power and water rev- 
enues to reimburse the government. 

As Senator Watkins points out, this is not a new con 
cept It's really a return to the polic ies set out in the 
early reclamation laws of nearly half a century ago. The 
idea——from which New and Fair Dealers have strayed so 
far——was that federal water projects would be purchased 
by the water users. When they had paid for a project, 
they would own it. 

New or old, this system has important merits. Regard 
less of how extensive federal water projects became, there 
could not be a federal power empire in the administrative 
form of today’s far-flung, yet highly centralized, opera 
tions. Washington bureaucrats would not direct power 
programs throughout the West. Reclamation projects 


would have what Senator Watkins terms 


“grass roots 
management.” 

However, there would be other features which might 
offset the obvious advantages unless they were ironed out 

The associations, under the present bill, would be in- 
corporated bodies chartered by the Secretary of the 
Interior. The very important matter of cost allocation 
would be determined by the Secretary of Interior or the 
Secretary of the Army, depending on which federal agency 
constructed the project 


Preference would be given public bodies and co ops it 


the purchase of power, and all revenues from sale of power 


would be subject to strict federal regulation until the 
government's expenditures had been repaid. The associa 
tions would be tax exempt 

This, then, would not create a new variety of power 
operation but merely a new kind of public power. For 
several decades, until projects were paid off, these pro 
posed associations would be under pretty close federal 
guidance. Although different in certain basic features 
they would more closely resemble REA-financed co-ops 
than other types of existing public power systems 

One problem the associations would face would be that 


It s likely 


construct 


of finding firm steam power to support hydro 
that federal funds would be sought to 


steam 


plants. Failing this, the associations perhaps would follow 


98 


Southwestern Power Administration's example and ac- 
quire steam power financed by REA loans. 

Would the Watkins bill settle the old issue of private 
vs. federal power, as some hope? The answer appears to 
be no. Such legislation, as it is now written, seems to 
promise more confusion, rather than clarity. 

Congress, of course, is not going to take a very long, 
or very hard, look at the Watkins bill this year. This is an 
election year and only essential bills will get much hearing 
beyond this point. Meanwhile, there is an administration- 
directed embargo on federal water policy legislation. 
That's been laid down in anticipation of the report of the 
President’s Temporary Water Resources Policy Commis- 
sion, due Dec 1. 

The Commission should, and undoubtedly will, study 
the Watkins plan. 
worthy end, the writing of a national water power policy. 
There would be little real cause for the industry to re- 
joice, however, if this policy were adopted without clarifi- 
cation of many of its present provisions. 


It is a significant effort toward a 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Gas masks are required, by one utility of its operators, 
to be worn for 15 min. once every year; they are designed 
to permit the use of eyeglasses. 


Soot from stoker-fired boilers is not too abrasive but is 
more effective than pulverized-coal flyash for “sand”- 


blasting turbine blades to remove deposits. 


Cranes were used to place every piece of equipment in a 


recent power plant except the stator which was skidded in. 


Low tangential strength of wrapped insulation as com- 
pared with radial and perpendicular dielectric strength 
is the dominant factor to guide both the design and the 


workmanship on cable splices and terminations. 


Correlated information about modern current trans- 
former characteristics and relay performance is available, 
but too few engineers capitalize it 


Acid-cleaning of boiler, superheater and economizer 
tubes is common but still less so than turbining, wire- 
brushing and washing with water 


Fringe areas are best for starting adoption of higher 
distribution voltages. It is easier to accomplish there. It 
eases the worries about long primaries in thin area having 
occasional concentrations and poor regulation. 


Multiple street lamps are rated on a mean lumen basis, 


series lamps on an initial lumen basis. 
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The Political Setting 


next 15 years the American economy 


N the seems 
bound to have an imposing growth. Along with pros- 
pective population gains, key national policies point 
in this direction. At home, we have a national policy, 
embodied in law, of maximum employment for a rapidly 
Abroad, undertaken to 
defend and aid the development of the rest of the free 


world. 


growing labor force. we have 


This is a political setting conducive to rising 


economic activity. 


business may 
But the general trend clearly 


seems destined to be upward. 


Temporary drops in 
nevertheless take plac e. 


The political setting also favors a gradual rise in 
prices. Despite attempts at economy, expenditures for the 
cold war and for larger welfare programs are likely to 
keep the federal budget unbalanced for many years. This 
will mean further deficit financing and inflation of the 
money supply. Meanwhile, it will still be good politics 
for any federal administration to support farm prices and 
to encourage higher industrial wages. 

Under these conditions, powerfully organized labor 


unions will almost surely be 


able to win annual wage 
increases which exceed the gain in worker productivity 
While the big postwar wage “rounds” are unlikely to be 
repeated, wages may well go up, on the average, 3° a 
year. Unless there is an unforeseen spurt in worker effort 
productivity will not rise over 1.7. The logical resul 
would be about 1% yearly increase in the price level. 
Rising activity and rising prices will not bring eas) 
profits for business. The strongest upward pressures on 
the economy are Big Labor and Big Government. Conse- 
quently most of the rise in national income is very likely 
to be drawn off in higher wages for workers in govern- 
ment and industry, and in expanded welfare programs. 
The squeeze on business profits will continue. Profitable 
operations will require increasing effort in two directions: 
(1) Higher wage cost must be offset by more efficient 
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equipment; (2) “sold” the idea that 


profits are necessary to pay for this modern equipment. 


the public must be 


For the electrical industry this means that equipment 
costs will continue to rise but increasing labor rates will 
In the field of 


consumer buying there will be more funds in the hands of 


stimulate commercial and industrial sales 


the minimum bill customer to spend for semi-essential 
appliances and lighting facilities. Shorter working hours 
growing out of increased productivity will produce more 
commercial activities in the recreational field. 

Growth of government will tend to maintain or increase 
This 
will be accentuated by lack of economy in federal expendi 
tures. 


the pressure on the investor-owned power industry. 


With such an outlook as this, no short term meas- 
ures to stop the invasion of government power can be very 
significant. Planning and carrying out an all-inclusive 
long range progran of public educ ation appears to be 
the only potentially effective solution. 

The complexity of these problems in the political, eco- 
nomic, and engineering field lead to the conclusion that 


the industry must concentrate on relations. 


personnel 
Selection, training and advancement of men and women 
to provide good management, faithful service, and active 
support of the industry is essential. Utility regulation will 
lose some of its political aspects and move further in the 
direction of sound economics. State commissions will be 
more sensitive to federal encroachment and work toward 
the protection of utilities coming within their jurisdiction. 

Continued pressure upon the cost of supplying electric 
service will stimulate economies in power system facilities 
and operating practices. Such cost controls can provide 
an effective barrier against the inflationary characteristics 
of the future economy. 

One thing is certain, the battle between politics and 
sound economics will be won or lost in the next 15 years 
insofar as the electrical industry is concerned. 





BLUEPRINTING THE FUTURE 


The American Economy— 


Prospects for Growth, 1950-1965 


OUTLOOK FOR THE 60°S—More goods for more people 


Y 1905 the American economy will be producing $335 
billion of goods and services per year, nearly a third 
than in 1950 


more 


Population will reach 170 mil- 
up 12 There will be 4 
iu But they 


lion mille nmore people work- 
work shorter And the bigger 
national product will be turned out with only a nominal 


total manhor 


will hours 


rise it irs worked—but with much more ele 
For business is likely to add over 
The striking 
is that, despite the tre 
"Hs, the 


grow almost another third by 


tri power 


pe I worke I 
$20 billion of capital equipment per year 
thing about this preview of 195° 


mendou 


expansion of the national 


output 
promises to 1965 

Past periods of expansion like the 1920's, have gener 
ally been followed by severe depressions which slowed 


the long term growth of the But no major de 
on seems likely in the ahead. Political 
rs (p YY) and an unprecedented surge in P ypul ition 
ire both 


economy 


yo riod just 


working to minimize any halting in business 


and keep the trend 


activity | 


movin upward 


1) } 


mwth will be one 


Population Growth Population gr 
of the kev forces making for 
An increasing population creates demand for an 
And more people also 
That's why the 


a greater i ational produ t 
increas 
ing flow of goods and seTvices 
nean more workers to turn out the poods 


population trend deserves careful analysis 


In recent years population has consistently run ahead 
of the official estimates. It seems clear that higher incomes 
and more economic security have led people to get mar- 
ried earlier and have bigger families than was formerly 
the fashion. No one can tell how long this vogue will con- 
tinue. But it seems reasonable to assume a high rate of 
marriages and births for the years ahead. 

The population forecast used in this study is based on 
these optimistic assumptions. It is supported by the gen- 
eral expectation of high employment, rising wages and in- 
creasing security programs. It is also supported by the 
trend of medical science. 
with total 
population. The social trend is toward a greater propor 
And this will largely offset re- 


duction in the proportion of men at work because of 


Our labor force will probably rise in line 
tion of women working. 


longer average schooling and earlier retirement 
However, as the labor force increases. the length of the 
work week will almost surely be cut. just as it has been 


during the past two decades. The great rise in national 


output will come not from more manhours but from 


higher output per manhour worked 


Productivity . 
force working to increase the total national product. Busi- 


. Rising produc tivity is the second great 


ness is still discovering new mat hines and new methods 


which mutiply the amount of electric power per worker, 
And with the 


continuing enlargement of industrial research programs, 


and help turn out more goods in less time. 
the rate of discovery may well be more rapid in the next 
15 years than in the past 

difficult to tell how 


invested to in prove plar ts ande juipment, o1 


It is extremely uch money will 
actually be 
how well workers will match the improvement in equip 
ment by their own efforts. It will depend very largely or 
what sort of incentives there are for investment and for 
extra diligence on the job. High taxes work against a great 
But high wage costs should 


invest at least as much in new tools 


rise in capital expenditures 
encourage business to 
ws in recent If labor relations are handled with 


there may 


vears 
sufficient skill 


interest 


also be an increase in worker 
> . 
But postwar experience suggests that this can- 


re be counted on 


about 1.7 vearly. 


increases about 44 


manhour does rise 


and if the labor force 


rt 
If o itput per 


million as ex 


258 bil- 


pected, total national production will rise from $ 
lion in 1950 t 
work week 


dex of 


$335 billion in 1965, despite the shorter 

This will mean a rise in the Federal Reserv: 
industrial production (1935-39=-100) from 
1965. And there will be a 
in the trade and service 


ibout 180 in 1950 to 238 in 


orrespor ding £ 1in industries 
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PRODUCTION WILL RISE fastest in those industries where power is used most 


Growth in Major Power 


Consuming Industries 


Tue INDUSTRIES which are the largest users of elec 
tric power have particularly bright growth prospects. Pro- 
duction in the five major power consuming industries 
steel, paper, non-ferrous metals, chemicals, and petroleum 
and coal products—is estimated 17°¢ higher in 1955 than 
in 1950. By 1960, the group should show a gain of 38°, 
and by 1965, 57°C, well ahead of the estimated growth in 
total industrial production. 

The next decade promises remarkable progress in the 
chemical field. Many scientists believe that we are at the 
beginning of a “chemical century.” At any rate, the chem- 
ical industry shows every sign of continuing to spawn 
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new products and processes requiring large amounts of 
electric power. Chemical developments will also be im- 
portant to the oil industry which expects a substantial 
rise both in output of “petrochemicals” and of the usual 
refinery products. 

Production of iron and steel, paper, and non-ferrous 
metals, will probably move up about in line with the over 
all index of industrial production. Except for the new 
light metals, none of these fields appear to have unusual 
growth in store. But the bright outlook for petroleum and 
chemical products ensures that the heavy power users 
will continue to advance faster than the rest of industry. 
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Consumer Markets 


PoruLaTiON GROWTH will greatly expand the mar- 
kets for consumer goods and services, But this expansion 
noticeable in some areas than in others. At 
the center of | 


And there's no reason to expect the trend to reverse. 


will be more 


present S. population is moving south- 


west 


Population Shifts . . . 


Of course, population shifts may 


be accelerated by decentralization of industries—either 
for defense purposes o1 because of tu hnologic al ‘ hange. 
in the Great Lakes 


still anchors much of the population 


The concentration of heavy industry 
region, for example 
there despite the general march southward and westward. 
On the 


fey ably in 


other hand, migration between states could con- 


slowed down by inability of some 


areas to 
absorb more people without congestion. But present trends 
indicate the following pattern for population growth: 

In the New England and Middle Atlanti« 
lation density is already very high. Only a moderate popu 
lation 


“ates, popu 

increase can be expected by 1965 

East North Central and Mountain states 

at about the They'll 

have 10°7 to 12 
The West 


passed 


I he Southe ast 


are growing national average rate 
more people by 196 
North Central region is being largely by 
y industrial development and will show little gain 
in population 

The really big population in 


West The Pacifhe Coast will 


inhabitants in 1965 than in 1950 


rease will come in the Far 
have about 13 

Industrial workers and 
ple asure seekers are still treking in this dire« 


These changes in the 


tion 
importance of regional markets 
shifts in the 


tries, particularly consumer 


will mean corresponding 


location of indus 


g oods industr 1e8 


Consumer Expenditures ... Which products will th 


expanded American market demand in greatest quanti 


ties? Will people spend as much as now on necessities, 


102 


more 


< 


POPULATION will continue moving south 
and west, West North Centra! goining. little 


HIGHER PERSONAL INCOME will 
bring a great rise in consumer spending 


like food and clothing? Or will the share of income being 
spent on pleasures and conveniences increase? 

Most of consumer income will still go for necessities. 
The great surge o 


1950 didn’t change 


population and income from 1940 to 
the importance of these items 

Needs for basic items are probably less expansible now 
than in the 1930's, when many families clearly had a sub- 
standard existence. Moreover, shorter working hours and 
more leisure should create more demand for pleasure 
items. For these reasons, the amount spent for things like 
automobiles or blankets, than 


shown on the chart above, which projects expenditures 


electric may be greater 


for different categories of consumer goods according to 
the proportion of income spent on each in the past. 

If disposable income rises to the level forecast, expendi- 
tures on electric appliances, for example, may be as much 
as $6 billion by 1960 and $6.5 billion by 1965, compared 
with about $5 billion in 1950. Total expenditures for op- 
tional consumer goods and services may well be a third 
higher in 1965 than at present 
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NUMBER OF HOMES will rise grodually 
in line with lessened rate of family formation 


> 


INVESTMENT IN PLANT ond equipment 
will continue much higher than in post 
decades to employ a growing labor force 


Construction 


New HOUSING Population growth will be felt 
most directly in the housing field. The total number of 
occupied dwelling units in 1965 should be at least 5 mil- 
lion greater than in 1950, The number of occupied non- 
farm units will be up even more, probably almost 7 


lion 


mil- 
This will be slightly offset by migration from farms 
which may vacate a million farm homes during the period. 

These figures are large, but they don’t indicate a con- 
tinuation of the 1949-50 
factors which helped the immediate postwar housing boom 
won't be present in the 1950's: 


housing spree. Two special 
(1) Undoubling of fam- 
ilies crowded by the wartime shortage. Most of these now 
have their own homes. (2) The recent high rate of family 
formation can’t be expec ted to keep up. 

About 34 million new households are likely to be formed 
in 1950-60, compared with 8 million in 1940-1950. That’s 
why the number of occupied dwelling units is scheduled 
to go up less than 3 million, although it rose 74 million 
in 1940-50. The big population increase in the °50’s will 
consist of babies and oldsters, not people of marriageable 
age. There just weren't enough children born in the °30's 
to be married in the '50's. So fewer new families will be 
formed. And with fewer existing families living doubled 
up, there'll be less total need for new housing. 

In the 1960's, housing needs will rise again. By then, 
the postwar baby crop will be full grown and ready 
to form new families. The number of occupied units is 
expected to jump 2 million in 1960-65, compared with 
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BUSINE APITAL EXPENDIT 


lon rf 
‘ ai 
ele il care __<tua. = 
33 ry >* | 


as - 
1960) 65 


1 million in the 5 vears from 1955 to 1960. 


2a 8 


non-farm 
homes, which are built will exceed the growth in occu- 


The total number of homes, particularly 


pied units 
lot 


The vacancy ratio will probably approach 
before new homebuilding slows down much. There 
may also be a sizable boom in replacement housing. 

The houses built in 1950-65 are likely to be somewhat 
bigger and better equipped than those built since the war. 
Families will be bigger, and people will have more leisure. 
So they will put a good share of their increased incomes 
into improved housing and home-furnishings. 


Business Plant and Equipment . . . Business outlays 
for new plant and equipment will average probably higher 
in 1950-65 than in the past few years. But the economy 
will need larger amounts of capital equipment to employ 
the growing labor force and to supply consumer goods 
for a higher standard of living. Moreover. the rising 
trend of wages makes continued modernization of plant 
and equipment a necessity in order to hold down costs. 

For these reasons, investment in capital goods may well 
be slightly higher by 1955 than in 1950. By 


he almost a third higher than this year. 


1965, it may 
About one-third 
of the investment is likely to be in new plants, and about 
two-thirds in new equipment. Because of the growth in 
demand for their products (p 101) chemical process 
industries will probably have the heaviest investment pro 
grams. : 
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LOAD AND CAPACITIES RISE RAPIDLY 


Non-C omendent 
Ovtput Peak 
(Billion (Million 
Kwhe Kw 


Seles 
Billion Lowes 
hawhe 


Capecity 
Reserve (Million 
of Peak Kw) 


ov? 


BLUEPRINTING THE FUTURE 


Load Will 


This is 


ENERGY SALES INCREASE TO NEARLY 650 BILLION KWHR 


Total 
Seles 
(Billion 
Kwhr) 


Miscel- 
leneous 
Billion Kwhr) 


Residentia! 
and Farm 
(Billion Kwhr) 


Small Light 
and Power 
(Billion Kwhr) 


Large Light 
and Power 
(Billion Kwh 


Triple in 15 Years 


the prospect towards which the power industry must look in the not too 


distant future. Projections to 1955, 1960 and 1965 indicate tremendous growth 


N 1965 the electricity of this 
nation should approach 200 million kw, producing over 


generating capacity 

1) billion kwhr for an energy sale of around 650 bil- 
lion kwhr. at a revenue of over $10 billion. Today, the 
capacity is, roughly, 63 million kw, the output 291 billion 
kwhr, the sale 2 nillion kwhr, and the revenue $4.6 


billior 


ite for 1965 assumes that sales of electricity 


it a somewhat slower rate than in the past 23 
competent data are available. 

of numbers of customers, energy sales, 

peak loads and generating capacities 
a sort of three legged 
growth of population as estimated by 
McGraw-Hill D partment of Economics. The second 
statistical record of the industry The third is 


appreciat f electricity util 


wing pages are 


ne | yy is the 


is the 


ntialities rat 


in the home, « he farm, in commerce, and in industry 


New 


pump tel 


ich as house heating, the heat 


dryer and high frequency 


heating il requi gnificant increases in 


capacity i eral system facilities in th 


years. And ssibilitvy of other, now 


uses appearing at any time cannot be ruled 


104 


lo the effect of these new things on the growth of the 
industry, there is to be added that from the accelerated 
spre adit g out of uses already firmiy established in hor 1¢s8, 
farms, factories, stores and offices 
Farther along in this article are tables of projections 


of energy sales to the various customer groups. These 


projections are the bases for all other estimates presented 
here 
In residential and farm service, average annual energy 
usage per customer is projected from 1.809 kwhr in 1949 
to 4,792 in 1965 
Saturation of television about 10% 
1965 will be 90%. 


that vear televisior 


receivers 1s now 


It is assumed that the saturation in 


This means that in at unit usage of 


CUSTOMERS RISE WITH POPULATION GROWTH 


Average of Year 


Residentie! 
end Farm 


mall Light 
and Power Populetion 


36,212 (4.14)* 
37,785 (4.01) 
40,500 (3.88 5,927 (2 
42,800 (3.81 6.596 (9 
45,600 (3.71 7,341 


5.219 
5.325 


150,000 
151,500 
157,000 
163,000 
169,000 


* Population per customer 
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STABILITY OF UNIT REVENUE IS INDICATED 
(Million $) 


Small Light Large Light 
and Power and Power 


Residential 
and Farm 


Miscel- 
laneous 


Total 
Revenue 


1,877 
2,030 
2.714 
3,586 
4,589 


200 kwhr per year will be contributing 180 kwhr to aver 
age annual use. The electric clothes dryer has a present 
saturation of less than 0.5%. It is estimated to use over 
700 kwhr per vear. Say its saturation has risen to 40% 
in 1965. The dryer’s contribution to 1965 average annual 
use thus amounts to 280 kwhr. The average electrically- 
heated home (resistance heating) probably uses 15,000 
kwhr per year for that purpose. Assume a saturation of 


9« 


only 2% in 1965 and the contribution of house heating to 
average annual use in 1965 becomes 300 kwhr. The total 
of the 3 new uses in 1965 is 760 kwhr. 

Now let us consider a couple of the established uses 
of electricity in the home—-the and the 


range water 


heater. 

Over 1949, 1.6 
million in 1948, Surely the manufacturers of thein will put 
every effort into maintaining sale of this appliance at the 


a million electric ranges were sold in 


present level, into pushing it higher if they can. Suppose 
the saturation is raised from the present 18% to 40% in 
1965. At 1,100 kwhr per year per range, this appliance 
will put 440 kwhr into the 1965 average annual usage. 
The water heater has a present saturation of about 10%. 
If its sale is held at the 1949 level of around 700,000, the 
saturation in 1965 will be about 30% 3,000 kwhr 
its contribution to average annual 
The total of these 
520 kwhr. 

As the years have passed the proportion of lighting in 
home and farm use of 


and at 
per heater per year 


isage will be 1.080 kwhr. two uses in 


the 1965 average is 1. 


has steadily declined. 
This does not mean that the amount of energy used for 
lighting has decreased. 


electricity 


it has steadily 
increased, as is attested by the continually growing volume 
of lamp sales 


On the contrary 


No accurate data are available, but a rea- 
sonable estimatg¢ puts lighting at about 450 kwhr in the 
1949 average annual usage of residential and farm cus- 
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LARGEST INCREASE IN RESIDENTIAL AND FARM SERVICE 


Customers 
(Average for Y ear 


Total R & F Sales 
(Billion Kwhr) 


Seles per Customer 
(Kwhr per Year) 


36,212, 00C 
37,785 00C 
40,500 000 
42,800 00C 
45,600 000 


1960 


———— Se 


tomers. Assume the figure has risen to 700 kwhr in 1965, 
With the 3 


the clothes dryer 


new house heating, television, and 


uses 


and the 3 established uses-——the range, 
we have totalled up 2,980 


kwhr in the 1965 estimate of 4,792 kwhr average usage. 


the water heater and lighting 


In a typical list of electricity uses in the home appear 
about 30 items exclusive of the 6 considered in the fore- 
LOO. 
They include several that are now or may become impor- 
tant contributors to the 1965 average 


the food freezer, air conditioning 


going. Uses of electricity on the farm number over 
the refrigerator, 
the automatic washer, 
The sum of their energy 
requirement and the 2,980 kwhr above will more than top 
the 4,792 figure. 


crop drying, to name a few 


Competition in their many lines of business will cause 
commercial customers to use increasing amounts of elec- 
tricity for lighting and air conditioning as means for 
attracting buyers. The NEMA survey 
apolis in 1949 showed that 85‘ 
lighted. 


the nation that can use 7 times the light they now have. 


made in Indian- 
of stores are inadequately 
There are a million classrooms in the schools of 


The possibilities of increase in commercial cooking are 
limited only by the amount of sales effort put on it. These 
considerations give credibility to the estimate of 
18,000 kwhr as the 1965 figure of average annual energy 


some 


sale per small light and power customer. 

In industry the pressure of higher and higher wage 
scales and of increased material costs all along the line 
will practically force a growing utilization of electricity. 
Materials handling, automatization of production opera: 
tions, and employment of high-frequency and other elec: 
tric heat, demanding more and more electricity, are cer- 
tain to increase. It is impossible to state these develop- 
ments in any quantitative fashion, but the 5% annual 


increase in electricity sales to large light and power cus 
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SMALL LIGHT AND POWER SALES INCREASE 200% 


Seles Tote 
Per Customer SL &P Seles 
Billion K whe 


Customers 


Average for Year Kwhr per Year 


ot unreasonable over the next 15 years 


1949 in this table 
future 


Data for 


factors, and 


Load and ¢ apacities 


wtual Losses. load reserves for 


ved on the basis of present j idgment 


show an increase of about 


This 
which has doubled about 
mth of 
load 


serve 


capacities tabulated 


MH) in the next LS vears compares with the 


recent trend of load growth 
every LL years. One reason for this rapid future gre 
gradual decline in 
1949 to 52 in 1965, And re 


1] of peak in 1949 to 18 of 


is the issumption ot 


heck iL validity of these 
ifflorded by comparison of total sales in the 


Energy Sales \ ainst the 
stimates ts 


table with pro tio ‘ total made by ippliving 


wwerage rate 
1949 
On this rate, t 


year period, 1926 
This rate i 6 t {4.2 per > years 
tal sales {i i ) for 1955 
oo.4 for 1960 WM 

and of 
relat 


Figures of residential and farm 


ul by 


Customers 
light and power, customers were arrived 
population and formation 
liscussed in the 
Included in the 


table are large light and yx 


sectic 
Other” colu of the « 
wel transporta 
ind interdepartmental as desig 


Institute 


tion, public authorities 


nated in data published by the Edison Electric 


these 


1965 revenue would bi ist 


Revenues a check on 
that the 
$12 billion if it 


rate as during the 12 


project 
interesting to note 


assumed to increase at the 


1937-1949. Of course 


under were 


sane years 
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LARGE LIGHT AND POWER SALES MORE THAN DOUBLED 


this period included substantial rate reductions which may 


not be duplic ated in the next 15 years 


Residential and Farm Service The limiting factor 


on the number of residential and farm customers is the 


nation. 
Depart 


1955—15 , 


number of farm and non-farm households in the 
MeGraw-Hill 


1950-52. 


These have been estimated by the 

ment of Economics: (in millions 

1L960-46.5 and 1965-48.5 
Because of mits, 


group metering wu multi ie dwellir 2 


the number always 
But the difference 


lor some years to become 


of residential and farm customers will 


be less than the number of households 


between them will continue 


maller, as in time past, as connections are made to previ 


ously unserved dwellings. This condition is shown by the 
progressively smaller ratios between population and cus- 
In 1927 and in 1949 was 4.07. 


Except in deviations in the in the 


tomers the ratio was 6.77 


depression “30's and 
decline of the 


Its shape indicates quite definitely that it will 


war vears the curve of ratio is fairly 


smooth 
flatten ou ttoo many vears 
Considering the 


tint 
relationsh p between customers 


of the 


were arrived at 


and 
households and the shape urve, the 


the table 


ratio higures 


of customers i They indicate a 


lecline m ratio of population to customers from 4.07 in 
L949 t 


lise hol 


3.71 in 1965 and an increase in customers against 
1950 to 94° in 1965 
1.809 in 1949 


6.09% 


is from & in 


Sales per « istomer were projec ted fron 


mn the rate of increase of the 12 vears from 1937 


per vear, 344 per > vears. Total sales then 


»btained by 


were 


iultiplving by numbers of customers 


Small Light and Power Sales Customers are 
projected from 5.212.000 in 1949 on the rate of increase 


from 1927. Increase rate from 1937 was also calculated 
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and found to be slightly higher than for the longer term, 
which was taken as more conservative. It is 2.16% per 
year, 11.3°° per 5 years. 

Rate of inerease based on the statistical record was 
taken for projection of these customers because it was felt 
that growth in number of service and comparatively small 
production establishments resulting from changes in liv- 
ing habits would more than compensate for any trend of 
decrease in of retail 
instance, by super-markets, 

The long-term rate of increase, 1927 to 1949, was taken 
from projection of sales per customer as more conserva- 
tive than the short-term, 1938-1949, rate. The latter is 
7.2% per year, 42.1°% per 5 years. The rate used is 
4.59°% per year, 25.16°% per 5 years. It is reasonable to 
take the slower rate because, under the conditions 
assumed for this look ahead, conditions are favorable 


for the establishment of smaller service and other com- 


number stores, as caused, for 


mercial enterprises and these will use correspondingly 
smaller amounts of electricity. Total SL&P energy sales 
during the period were obtained by multiplying the energy 
sales per customer by numbers of customers. 


Large Light and Power Sales . . . Sales were projected 
from 120.766 billion kwhr in 1949 at the rate of 5°% per 
year, 27.0% per 5 years. 

Because of short-term fluctuations in industrial activity, 
it is impracticable to derive any average rates of sales 
increase that will result in figures for any one future year 
that can be accepted as near to accuracy. Also the change 
in number of customers to any future year is quite inde 
terminable. For these reasons the projections were made 
on total sales. 

The 5‘ increase rate is more than that of the decade. 
1930-1940, and is less that of the decade, 1939-1949, Also 
it is less than that for the 19-year period, 1930-1949, Con- 
sidering the tremendous surge of industrial development 
in the war years and the probability of a shorter work 
week in the future, it is not likely that the rate of increase 
of industrial use of electricity of the past two decades 
will be maintained. At that, the rate taken results in future 


large light and power sales far outstripping the index of 
industrial production as estimated by the McGraw-Hill 
Department of Economics. This indicates what is rea 
sonably to be expected 


a rapidly widening application of 
electricity to industrial operations. 


Miscellaneous Energy Sales Street lighting and 
public authorities are predicted to have substantial growth 
with transportation remaining constant. An increase of 
200°. in street lighting and 150° in public authorities 
seems to be very reasonable, giving a total of 100% gain 
for the group. 


MISCELLANEOUS ENERGY SALES RISE MORE SLOWLY 


Street 
Lighting 


Public 
Authorities 
(Billion Kwhr) 


Trans- Inter- 


portation depertmental Tote! 
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RESIDENTIAL AND FARM REVENUE 


Seles 
(Billion Kevhs) 


Revenue 
(Million $) 


Revenve 
per Kwtw, ¢ 


1877 
2,030 
7714 
3,586 
4,589 


65.5 
72.5 
104.4 
1526 
218.5 


Note These figures show the bill for electricity used in homes and on farms rising 
from its present ratio of ebout 1°) of disposeble income to 1.85% in 1965 


SMALL LIGHT AND POWER REVENUE 


Revenue 
(Million $) 


Seles 
(Billion Kwhr) 


Revenve 
per Kwhr, ¢ 


LARGE LIGHT AND POWER REVENUE 


Seles 
(Billion Kwhr) 


Revenue 
(Million $) 


Revenue 
per Kwhr, ¢ 


MISCELLANEOUS REVENUE 


Seles 
(Billton Kwhr) 


Revenue 
(Million $) 


Revenue* 
per Kwhr, ¢ 


16 245 
16.6 257 
22 338 
25 418 
30 521 


* Higher unit revenues caused by increasing proportion of higher rate business in- 
cluded in ‘Miscellaneous’ in later years. 


Sales and Revenues. .. Unit revenues for future years, 
used in the series of revenue tables, are based on examina- 
tion of trends for the various customer classes as they 
appear A floor under them is 
data in “Evectricat. Worwp’s Sth Steam 
Station Cost Survey,” published in 1947, which states a 
bus-bar cost averaging 7.5 mills per kwhr. The 6th Sur- 
vey, which appeared April 24, last, says that, despite 


in the statistical record. 


indicated by 


much higher post-war construction and operating costs, 
the power companies have been able to hold the unit 
bus-bar cost for new plants to about the same level. Thus 
it does not seem probable that the future average revenue 
per kwhr will go much below l¢ for any class of service, 
such as industrial. This means that for service, such as 
residential, in which much higher distribution cost 
is incurred, the unit revenue must be on the order of 2¢ 
minimum, 

These revenue assumptions are in 1951) dollars. The 
figures are thus lower than they probably will be in 


future years. 





BLUEPRINTING THE FUTURE 


Government and Cooperative Power 
Is Shooting Up 


LECTRICITY SUPPLY from government sources 

federal, state. municipal and other—-and from REA 

cooperatives stands today as 20°. of the industry in 
terms of generating « ipacity 19.7% in terms of energy 
production, and 18.99% in terms of customers, according 
to data of the Federal Power Commission. Supply from 
these sources is now 6 times its 1930 size in capacity, 1] 
times in production and 3 times in customers. Since the 
future growth of this segment of the electricity supply 
industry is dependent almost entirely on political develop 
ments, it is impossible to make any firm projections of 
ils increase in the 15 years to 1965. which is the period 
covered in the look ahead f other articles in this issue of OF GENE ar WE. iC 
Evectaicat Worip CAPAC IN PLANTS OF 

There are three factors contributing to the increase of FEDERAL AGENCIES 

this segment of the industry One s normal ers wth of vi lane’ 
load which requires continual additions to capacity of 
any existing electricity supply systen iffect of this 
factor is probably most apparent in the growth of muni 
ipal utilities. The second is river development as the prin 
cipal element of growth of federal agencies in the field 
of electric power Third is take-over of investor-owned 
systems or parts of them, particularly as exemplified by 
state projects and power districts i Nebraska and the 


Pacific Northwest 


1—Federal Agencies 


From amall beginnings in 1930-0.2 million kw in 
plants built and operated by the Bureau of Reclamation 
uw nnection with ir ition projects, a d by the National 


Park Servic the share of federal gencies im the elec 
t supply capacity « I tion has, to now. been 


lete compilation of ulti- 


yperat construction, 


tin mult plies the federal 


150 Thus. at some time 


bab ire 1965. the share mav well 


aT 


ltiplied over 120 times over 1930 Plants Now i 
1949 Generating Capacity 


1949, (the 1950 bar ntl “ npanving 


neies was 6.2 


ee 
raph nerat Capac eral ag 49 
lion out on ( e national total accord 
ot ‘ MMiIssion « The 1965 bar is 
ised to 2 million by adding he 1950 capacity 
t peratio re t itu mstruction These 
' of wir cove! \par n oO resent 
ts to ultim ‘ i nd ultin paci f plants ? 
1 const " itherized, and reported but not now 
authorized 1 ado noti ¢ il capacity 
additions that may be ed by the Tent Valley rd E 
Authority nor in proj ! ing promoted o -—_/] — i 


the St. Lawrence and ‘ nd ther doe 1930 1935 ELL) 1945 Eee 
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include any steam generation that may be provided to 


firm up water power outputs. It is thus to be expected: 


that the top figure of 24.1 million kw in 1965 will be 
greatly exceeded unless there occurs a major change in 
political climate affecting federal invasion of the elec- 
tricity supply field. 

On a map showing the power project responsibilities 
of the Department of Interior, dated February 1, 1950, 
and for which space is not available here, are located and 
listed 140 federal plants in operation, in construction and 
authorized. They total over 16 million kw in ultimate 
capacity and are situated in 30 states, plus one in Alaska. 
Completion years of these plants are from 1950 to 1960 
for capacity in construction or initially planned, over 
80° of them scheduled before 1956. This map does not 
include any TVA plants; it covers only Corps of Engi- 
neers and Reclamation undertakings. 

The map shows four areas of major concentration of 
power projects. One is in the northwestern states of 
Washington, Oregon, Idaho, Montana, Wyoming, North 
and South Dakota and extends down into Colorado. The 
second is in California, Nevada and Arizona. The third 
is in the middle-south states of Missouri, Oklahoma and 
The fourth is in the 
southeastern region including Kentucky, Tennessee, West 
Virginia, Virginia, North and South Carolina, Georgia 
and Alabama. 


Arkansas, extending into Texas. 


Energy Production of Federal Agencies 


Energy production in all plants of federal agencies in 
1949 amounted to 38.1 billion kwhr; about one-eighth of 
the national total. This was over 80 times the 465 mil- 
lion kwhr output of 1930, Production in 1949 was at the 
rate of 6,140 kwhr per kw of generating capacity. This 
is an extraordinarily high rate, much higher than has 
ever been attained by the national average of water power. 
It is accounted for by the facts that a considerable 
amount of energy from federal agency plants goes into 
metal reduction and chemical processes which use large 
quantities of electricity, and that the power shortage in 
the Columbia River region still continues. 

In another article, “Load Will Triple in 15 Years,” in 
this issue it is estimated that in 1965 202.6 kw in genera- 
tion will produce 742.1 billion kwhr, a rate of 3,663 kwhr 
per kw. Over the past 14 years water power averaged an 
energy production rate about 17° higher than that for 
fuel and hydro combined. This indicates a water power 
rate in 1965 of about 4,300 kwhr per kw. At this rate 
the 24.1 million kw of federal agency capacity will pro 
duce some 104 billion kwhr in 1965, nearly one-seventh 
the national total. 


Customers Served by Federal Agencies 


In terms of customers directly served, federal power 
agencies do not figure largely in industry statistics. In 
1947, according to the Federal Power Commission (later 
data not available}, customers of these agencies numbered 
only 12,691, about a third of one percent of the national 
total. Since the general policy is that federal agencies are 
primarily producers and wholesalers of electricity, selling 
to local distributors, it is not likely that this proportion 
will increase in future years. 

Proportionate to the totals of generating capacity and 
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of energy production in government and cooperative 
plants, federal agencies were 50°o and 60‘. respectively 
in 1949. In 1930 the proportions were 11‘¢ and 10%. 
These comparative percentages show how in 20 years the 
federal government has changed from what might be 
termed the role of casual participant to become the domi 


nating actor on the stage of non-investor-owned power. 


And from the data here presented it appears that such 


domination of the scene will become greater as time 


goes on, 


il—Municipal Systems 


Projecting generating capacity of municipal systems on 
its rate of growth in the past 20 years results in a figure 
of 10.5 million kw in 1965, as shown on the accompany- 
ing graph. It may be very much too high or, conversely 
very much too low, depending prin ipally on growth. 
of federal indicated 


earlier in this article, would operate to reduce the need 


Capacity increases agencies, as 


for future additions to ¢ apacity in muni ipal pl ants if city 
But there 
part of 


fe deral 


officials were inclined that way as many ire 


seems to be a growing disposition on the some 


local governments to look distrustfully at power 


developments. Another possibility, which appears remote 


at present, is that cities now served by investor-owned 
companies may fee] it to their advantage to join the ranks 


of public power. 
Production by Municipal Plants 


Production of energy in municipal plants rose from 
3.5 billion kwhr in 1930 to 13.4 billion in 1949, while 
capacity increased from 1.4 million to 4.7 million kw. 





These figures show a rise in annual kwhr per kw from 
2,500 to 2.850 as compared with 2,882 in 1930 and 
4.883 in This difference in 
use of generating capacity is largely accounted for by 
the fact that plants of municipal systems are generally 
small and are not 


1949 for the entire industry. 


interconnected 

According to the Federal Power Commission 4,588,000 
customers were served by municipal systems at the end 
of 1949. In 1982, 15 
2,228,000, The increase 


Over 


years earlier, the number 


was 
in the period was about 100‘ 


the same 


years the increase for the whole industry 


was around 50°, The 


much more rapid gain of the 
mun ipal systems was caused by the take over of power 
companies in the Tennessee Valley area and in Nebraska. 


111—-State Projects and Power Districts 


Grouped under this head are the state and county power 
authorities Nebraska Carolina 


public power systems, the Crisp County Power Commis- 


such as the and South 
sion in Georgia, and the numerous public utility districts 


of the Northwest Their totals in 


energy production and customers are not impressive in 


generating capacity, 


comparison with the whole electricity supply industry, but 
Also it 


entirely the 


their growth has been rapid in the past 20 years 


is significant that their 


growth is almost 


result of take-over of power company systems or parts of 
them. For 


future growths can be 


this reason no estimate of their individual 


included in the 
total picture of the industry elsewhere in this issue. 


made. They are 


of these systems was 518 
1949, an about 


In generating capacity the increase was from 


In 1980 energy production 
milli ” kwhr, 
1.000% 


06 billion in increase of 


110 


154,000 kw to 
customers are 


1,040,000, 575% No 1930 figures on 
available, but in 1947 the number 


406,857, about one percent of the national total. 


was 


1V—REA Cooperatives 


Data provided by REA and published in succeeding 
statistical issues of Evecrricat, Worip from 1942 on 
show the following picture: 


Growth of Cooperative Systems 


Ratio, % 
Plants/Systems Capacity, Kw 
1941 773 48 62 18,287 
1942 803 60 7.5 32,843 
1943 sll 65 8.0 73,200 
1944 826 7.9 76,500 
1945 B48 88 95.84 
1946 869 7 9.1 114,678 

184,050 


Systems Plants 


1947 911 8.9 
1948 952 252,868 
1949°* 993 95 335,000 


* Estimated. 


The ratios of number of generating plants to number of 
systems show a general rise over the 8-year period, 1941- 
‘49, from 6,2 to 9.5°%. This increase and that of capacity 
of plants from 18,287 kw in 1941 to 335,000 kw in 1945 
spring from three causes. One is the infrequent real need 
for local generation at places where connections to exist- 
ing systems are impracticable. The second is growth 
of load. The third is the apparent disposition of REA 
officials to regard cooperative systems generally as com- 
petitors, 


instead of associates, in the business of elec- 


tricity supply. 


REA-Financed Generation 


his third factor is to be seen plainly in a list (not 
reproduced here) of “REA-Financed Generation 
lransmission Federations as of April 6, 1950,” 


and 
itemizing 
loans, capacities, numbers of plants, miles of line, and 
numbers of distribution cooperatives included. Of the 
27 federations, 2 are for transmission only and informa- 
tion on 2 others is indefinite. The remaining 23 add up to 
a total of 76 plants of which 42 are diesel, 19 are steam, 
and 15 are hydro. Of the 76 plants 53 are now in opera- 
They total 323,100 kw in con- 
struction or loans have been allocated for them. They 
total 257,300 kw. 


tion. The other 23 are 


No projection has been made of future growth of 
REA-financed 
projects for 


capacity in some 
of the have allocated 
have not yet been made by state and national authorities. 
But we do know that load growth on REA systems will 


require additional capacity which will be provided in 


some 


systems. Decisions on 


which loans been 


manner 
Estimate of customers or was 
3.044000 at the end of 1949. Of these, 2,344,000 are 


farms, the remaining 700,000 are other rural dwellers and 
business places 


cooper ative systems 


farms remain to be 
connected it is not likely that cooperative customers will 


Since very few 
increase significantly in the future, except by possible 
takeover of parts of existing systems 

Moy 22, 
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BLUEPRINTING THE FUTURE 


National Power Supply 


National outlook calls for continued expansion of generating 


capabilities. Thermal facilities using solid fuel will predomi- 


nate. Large scale hydraulic installations will continue but must 


be coordinated with thermal facilities for maximum benefits 


WALKER L. CISLER 


Executive Vice President, The Detroit Edison Co, 


HE CONTRIBUTION that the electric power industry has 


made to the social and economic well-being of our 


country has been great. It will be even more so if we 
act on our vast background of experience and make 
for the future. The responsibility which the industry has, 


as an important part of our American industrial system, 


plans 


in fostering the continuing and increasing strength of 
our nation is large. We must be continually aware of this. 
It is extremely important that electric power systems pre- 
pare development plans for the foreseeable years ahead 
and essential, too, future of 


electricity supply as a business of individual enterprise 


to make them known. The 
rests upon taking an aggressive and courageous attitude of 
service to the public by all of us in the industry. 

Some important factors we must consider in looking 
into the future follow. These are the personal opinions of 
the writer and are given for whatever helpful purpose 


they may serve. 


Energy Sources . . . The 
power 


main sources of energy for 
to be, the heat 
liquid, solid 


veneration are, and will continue 
released by the 
fuels, It should be clearly understood 


that about three-fourths of the electricity produced in 


burning of and 


gaseous, 


and falling water. 


this country comes from fuels and only one-fourth from 
hydraulic This ratio will likely remain much the 
The development of large hydraulic projects will 
undoubtedly continue. It is important that these be fully 
coordinated and integrated with the thermal sources. The 
requirement of better economic and physical balance be- 


power, 


same. 


tween thermal and hydraulic generation becomes increas- 
important if the benefit to the 
country is to be resources of the 


ingly over-all 
fuel 
country are extensive and. for purposes of power 
ation, far outweigh the hydraulix W ater 
and flood control have first claim in the 
development of water resources. Consequently, the fuel 
reserves of the 


greatest 
achieved. The 
gener 
resources sup 
ply, irrigation, 
country are the long-continuing reserves 
for power. Any other source is auxiliary to and not pre 
dominating 
for the 
country. 

“What part will the heat energy released by nuclear 


fission have in the development and expansion of elec tric 


over the efficient and economical use of fuels 


social, economic and political stability of the 
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power generation over the next fifteen years?” This ques- 
It should, 
however, be said that in the light of known progress and 
development in this most Important new field, the use of 
nuclear heat power reactors will not be possible on any 


commercial scale in the 


tion deserves more space than is ay ailable here . 


Existing and new 
installations using present heat sources will have served 
out their before substantial use of 
Careful analysis that 
the capital cost involved in utilizing atomic fuel may be so 
great as to make its use economically unsound even if 
the cost of the fuel should be That part of 
the investment in a thermal electric power system required 
for the delivery of heat units to the 
may vary 


near future 


economic lives long 


atomic energy arrives will show 


a minimum. 


prime mover throttle 


from 20 to 25 The problems involved in 


2)°e. 


handling, 
atomic fuel are great. 


the preparation, utilization, 


and disposal of 
Unless they can be solved at lower 
capital costs than presently seems possible, there can be no 








early substitution by this new-found fuel for coal, oil and 
jas, or even any supplemental use of it Consequently, 
development plans should continue unhesitatingly to uti 


lize the present sources of energy. 


Load Requirements The 1950 peak loads on the 
interconnected systems of the country are estimated to be 
about 584 million kw. The difference between summer 
and winter loads tends to become less. This requires addi- 
tions to generating capabilities to provide for off peak 
maintenance outages. Loads are getting to be of longer 


duration requiring more sustained equipment operation. 


Generating Capabilities . . 
far the lar yest interconnected 
the world 


The United States has by 
generating capabilities in 
Our systems are one of our greatest sources of 
strength for peace and national defense. In 1950 it is esti 
mated that the interconnected systems will have a total 
capability of million kw, in 1951 in 
in 1952 of 78} million and in 1953 


million, all based upon median water con- 


more than 674 


i4 million 


1. oo 
of neariy oO 


excess of 


ditions. This does not take into account the capabilities 


of industrial, transportation and other systems, adding 
13 to 15 millions 


ities are bein 


It is apparent, therefore. that capabil 
added too rapidly and by 1955 may ex 


eed 100 million kw. These capabilities are generally in 


excess of the rated capacities and are 
the esult of 


firm, sound, and 


improvements in operation, maintenance 


ind coordination 


Those areas which are predominately hydraulic require 
vdditions to take care of adverse water years either in 
the form of more hydro, or thermal capabilities 


Reserve Margins During the postwar period, reserve 
margins have been lower than what would be considered 
safe for both peace 


ce nted load 


und defense requirements. Unprece 
growth, coupled with the time required to 
he avy powe r equipimne nt after federal war 


time restrictions were 


manutacture 


removed, created low reserve situ 


tions in many parts of the country 


Beginnir in 1949 a reversal took place and reserve 
margins are rapidly increasing to the point where they 
may be considered safe except in the two predominately 
hvdro areas The ost recent data available show for 
1950 a reserve margin of almost 16° for the country as 
a whole. This will vary between power regions, two of 
which will require a longer time to restore adequat 
reserves, It does show that the reserve situation is defi 
nitely improved. The writer believes that reserve margins 
of about 15 are adequate for both peace time and wat 
requirements, realizir that they should be greater or less 
depending upon the individual svstems. Improvements 
in the continuity of operation of equipment and better 
maintenance have made it unnecessary to have reserve 
margins as large as formerly Also, greater coordina 
tion between svstems has brought about a more effective 
utilization of generating capabilitv. It is to be expected 
that there will be still further improvement in the co 
ordination of facilities in the vears ahead. The « xpansion 
of generating facilities throughout the country mav brin 


about added opportunities for still further coordination 
In considering the extent of reserves for defense pur 
poses these mav be divided into two Those neces 


parts 


112 





sary to meet unpredicted loads, and those which are 
important from the standpoint of possible damage. In 
the first case, unexpected loads can be met from operating 
reserves and also from those created by reduction of 
normal load requirements. In the second case, reserves 
to meet war damage can largely be provided for by the 
same operating reserves, also by load reductions occur- 
Ting as a consequence of action, plus for most areas a 
small additional This latter 
should be built into the various systems as an integral 
part of their facilities 


reserve. “defense” reserve 


Generating Plant and Unit Sizes .. . 
sizes and locations will remain much the same, as engi- 


Generating plant 


neering and economic factors generally control the deci- 
sions on them. In the course of this expansion many new 
sites will be developed providing for a degree of desirable 
spreading. Sizes of units again are influenced largely by 


system size, location, and will tend to become larger. 


Improvement Trends . There will continue to be 
improvement in thermal efficiencies resulting from higher 
pressures and temperatures as material developments per- 
mit. Reheat will be more extensively used and simplified. 
Binary cycles will receive careful attention and probably 
further installations will be made. The use of the gas 
turbine for large projects is probably some time away 
but it may well serve as a supplemental source for par- 
ticular systems or areas. 

The matter of keeping capital costs low in generating 
facilities will become increasingly important and more 


effort will be directed towards this end 


Manufacturing Capacities The 
power equipment are 


with 
placed upon them. The impressive scheduled output from 


manufacturing 
capacities to produce heavy great 


indeed and will continue in keeping all demands 
the manufacturing plants during the postwar years gives 
every assurance that they will meet their responsibilities 
in every respect. In 1950 the scheduled deliveries of steam 
ind hydraulic turbine generator 
million kw. the largest ever 


units will be about 74 
Of this amount. about 600, 
000 kw will be sent outside the continental United States 
The capacities to build such units amount to about 10 
million kw per year, divided approximately 8 million 


and 2 million kw for hvdraulix 


equipment can be 


kw for steam units units. 


Steam producing built at an even 
greater rate. Power transformer deliveries have caught up 
with demand and production is adequate. Thus it is evi 
dent that the manufacturis 


capacity for the present and 
lor the 


vears ahead is great 


In Summary The outlook calls for a continuing 


expansion of generating They will be 
iosed largely of thermal facilities, using predominately 


solid fuels and benefiting by 


capabilities com 


technological advances as 


they are made. Large 


installations will 
These should be fully coordinated with the ther 
mal facilities if maximum benefits are to be achieved 
There should be a continuing engineering and economic 
evaluation of the two to bring about a better balance 


The spirit of the industry will be constructive and in- 
spiring 


scale hydraulic 
ontinue 
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BLUEPRINTING THE FUTURE 


GENERATING UNIT SIZE and system peck load trends have been almost proportional 


Generation for the 1965 Demand 


F. P. FAIRCHILD 
Chief Engineer, Electric Engineering Department 
Public Service Electric & Gas Company 


Unit sizes to grow with system peaks 

Boilers readily capable of matching turbine sizes 
Pressurized furnaces expected to grow in favor 
Stress on reliability to embrace auxiliaries and controls 
Reheat will capitalize on increased acceptance 
Steam temperature elevation a cautious step 


Gas turbine to run on gas and fuel oil, later pulverized 
coal 


Cooling towers can broaden latitude on site selections 
@ Higher voltage generotion surely in prospect 


@ Excitation voltages expected to rise 


electric generating plants over the future 15-year 
period may be had by recalling changes in equipment 
and general station design that have taken place in the 
past 15 years. The general trend was of course inte: 


eo IDEA of the shape of things to come in thermal- 


rupted by the war. The tremendous increase in cost of 
equipment and structures since the war will definitely 
stimulate a search for general design to counteract this 
high cost. Fuel costs will probably not decrease mate- 
rially if past trends are used as a guide, so that for most 
sections high thermal efficiency will be indicated. Levels 
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of wages for operating and maintenance labor will 


have an increasing effect on design 
A most important item in plant cost reduction is the 
capacity of the unit. 


inits as 


There will be a tendency to adopt 
total 


to impair system 


large as possible, consistent with the 


system load, even though this may seen 


and interconnection flexibility 


Rating Considerations . . . In the 
the author is 


utility with which 
trend 
proportional to the load, and as 
long as turbine and boiler manufacturers can produce 
reliable equipment for 
continue this trend. 


associated the unit 


size has long 


been approximately 


larger sizes it is proposed to 
A curve in illustration is shown at 
top of this page 

\ssuming the present ratio between thermal and hydro 
power, there is a wide variation in the requirements of 


the various systems throughout the 


country inasmuch 
as these vary from a few thousand kilowatts in numerous 
municipally-owned plants to three million kilowatts in 
the largest privately-owned systems. For the 


majority 
there will 


be no problem in procuring capacity in re 
quired sizes; for the largest will 
probably be developed. By of systems 
will 


systems bigger units 
1965 a number 
be ready for individual machines considerably in 
excess of 250,000 kw. Again in order to keep costs to 
a minimum the turbine-generators should be physically 
as small as consistent with the design limitations which 
indicate single-shaft, 3,600-rpm machines up to capacities 


as large as possible. At present there seems to be no 
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difheulty in design in the range of 150,000 kw without 
necessitating blades longer than 23 in. for the exhaust 
Twenty-five inches has already 
Radically 
designs for high speed may be developed in the not 
distant 


shaft 


annulus been discussed 


as an imminent possibility. new generato! 


future, thus removing this limitation of single 
machines. In some instances for very large units 
cross-compound arrangements will continue to be used; 
over-all plant costs will be the determining factor. 
Seam generation equipment presents no discernible 
limitation to 


size. Boilers of 1.250.000 Ib per hr at 
1,050 F are being built at this time. Presumably they 
will grow to sizes needed for the turbines of 1965 


lhere 


be built with pressurized furnaces affording some inherent 


is considerable indication that boilers will 


increase in ethciency and simplific ation by Omission of 


induced draft fans 





Design effort in 


concentrated on 


Economic Factors steam gen 


erating equipment must bee 


increasing 


reliability, as an apparently trivial failure of minor auxil 


laries can jeopardize the operation of an entire large 


unit. This will be accentuated as there is progressively 


mere 


resort to automatic controls 


Another 


plicity of arrangement of equipment 


factor in cost reduction revolves around sim 


heat balance. and 


auxiliary equipment The single-boiler, single-turbine 


will be 
about dependability wane 

More 
persistently severe weather conditions 


to the 


layout more extensively used as residual doubts 


will he 


although 


juarters 


equipment outdoors 


placed 
Th Saorrie 


might prevent gomg limit. Certainly the tendencs 


' 
will be Prminimnun 


savitivs Noise 


Phis will impose 


of enclosed structure which will reflect 


limitations may also be a consideration 


on the manufacturer more responsibility 


for minimization of noises to avoid resort to enclosures 


The trend to more reheat units will probably continue, 


for the unit svster makes them fairly simple to design 


and operate the economies realized are considerable 


Elevation of Temperature Ir the 
there 


ither of steam 


temperature to be a 


tendency to pause a 
although 


re aly for 


while at 1.050 F so far as boilers are concerned 


turbine manufacturers seem t be quite 


mperature will certainly go higher in the 


next 


1S vears. Based on laboratory inforn materials 


ire now available tor 


\ higher steam condi 
itilized The 


must of 


onsiderabl 


trons than are bein 


applicati: I how 


ever, to large units necessity be gradual and te: 
pered with onsiderable udyment Pro 


ress, however 


will not be made until these materials are fab uted full 
sive and tried out in service’ There is ne laboratory | 
stitute for this. Economics should not be neglected but 
should be viewed with an eve to the futur It is quit 
poss ible that both turbines and boilers might be designed 
with an expendable section readily re Valle it with 
a shorter life expectancy 

Alternative Cycles For the present the “ ry 
evele will be confined to the smaller units wl fuel 
costs are well above the avera but by the end of th 


14 





period under consideration, mercury for the larger units 
may again be utilized. 

Gas turbines in their present state of development will 
be confined to the smaller systems, as the penalty of the 
size factor is too great to overcome. However, a great 
deal of attention is being given the development of this 
equipment all over the world, and practical ways of 
increasing size will come. They will also be confined to 
the areas which burn natural gas and fuel oil, until such 
time as the coal-burning experiments are further along. 
Combination gas-turbine-steam plants may possibly be 
Also. by 
large atomic energy steam plant may be available for 
installation. 


developed before the end of the period. 1965 a 


Condensing water is a limitation in some locations but 
recent improvement in cooling tower practice assures us 
that this factor will not stand too much in the way of 
site selections. The present tendency indicates that for 


saving in cost and simplicity deaeration in most 


cases 
will be accomplished in the condenser hotwell. Conden- 
sate cooling for generator and other important coolers 
will be used to a greater extent to provide more reliability 


at little or The tendency will be to use no 


no excess cost. 
more pumps in the plant than are found to be absolutely 
necessary. 


Along with the simplification of plant there will be a 


reduction in the operating attendance required Central 
control rooms along with telemetering and supervisory 
control will further reduce operating labor costs. Refine 


ments in design will radically reduce 
shorten the 


bring 


maintenance 
offtime for 


costs, 


advantageously overhaul and at 


the same time about an improved reliability of 


performance 


Electrical Feature With the larger 


1950-1965 period better insulation and 


units of the 
better control of 
temperature rise must be built into the machines Higher 
voltage generation will be used and further development 
of generator leads of high carrying-capacity is indicated 

Fewer circuit breakers per megawatt are likely objec- 
tives. There may be an increase in complexity coming 
with the extension of electrical control to more automatic 
functions. The larger amount of operating and control 
mechanisms will, in turn, stimulate intensified dev ‘lop- 


ment of compact control boards. Centralized control is 


here to stay 


The lar 


excitation and re guiation developme nt 


ger units will also closer attention to 


require 

Direct-connected 

exciters 
urded in 


tion. Hf either of these 


nust show improvement if they are not to be dis 
favor of motor generator or electroni 


latter 


excita 


two systems is used a maxi 


mum reliability of source is required Higher-voltage 
excitation will be used 
Prend will be to the “buttoned-up” or totally enclosed 


of auxiliaries 


lesion 


Delivered to the job as a package 


t, ready for installation with minimum hook-up, this 


kind of equipme if is suitable tor both indoor and outdoor 


service Its protection against dirt and damage will 


educe maintenance as well as noise. Specific examples 


f vrowing utilization of suc h prac kaged units now ine lude 


totally enclosed electric motors and variable speed hydrau- 


¢ ouplings 
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HYPOTHETICAL TRANSMISSION PATTERN for o widespread network type of electric utility system 


BLUEPRINTING THE FUTURE 


Transmission Looks To The Future 


Superposition of higher voltage transmission seen as con- 


fined to widespread network and long bulk transmission. 


Higher voltage transmission promises future transmission 


cost no greater and probably lower than present voltages 


Vv. M. MARQUIS and H. P. ST. CLAIR 
Americon Gos & Electric Service Corp, New York, N.Y 


ROJECTING PLANS for transmission systems over 
pi. next 10 or 15-year period with double or more 

than double present loads will require bold vision, 
and clear unbiased thinking, if the industry its to maintain 
and improve its present high standards of service on a 
sound economic basis. Any such projection, of course, 
requires a coordinated projection of the generation pro- 
gram, for as loads increase it will become increasingly 
difficult to develop adequate economical generation close 
to load 


magnify the transmission problem. 


centers. In a great many systems this alone will 


However, the pat- 
tern of generation will be such that certain observations 
can be made with respect to the probable course of future 
transmission system development 

The doubling or more of load that has taken place 


the past decade has been accommodated in many cases 


over 


by expanding and strengthening existing systems at estab- 
lished voltages. While a good job is being done now, 
will it be feasible or economical to continue the same 


type of expansion to handle another doubling or tvebling 
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of the load in the future? Or 


be superimposed on present systems? 


should higher voltages 
The answer to this 
and other problems involved in planning future transmis 


sion systems depends on: (1) system, (2) 


Dy pe of 
location of generation, (3) present transmissio! voltage, 
(4) transmission distance, and (5) over-all economies. 

Types of systems will range from closely-knit metro- 
politan areas, to far-flung hydro systems involving long 


bulk 
is the 


distan t transmission from remote sources In 


syste that inter- 
connects and integrates a number of load areas and gen- 


between transmission network 


erating plants, either hydro or steam 


I—Large Isolated Metropolitan System Such a 
system may have a transmission growth problem similar 
to that of the more widespread network system. But 
because shorter line distances are usually involved, neces 
taken care of 
effectively and economically at the existing voltage pro 


115 or 138 ky 


sary expansion prob: bly can be more 


vided this voltage is reasonably high, say 


15 





+ Hl 


a 
ef 


Lb 


While 
sary increase in transmission flexibility may require high 
round cable links that 
tan area to supplement transmission lines which may pat 
tially mmpletely encircle the 


the voltage itself may be fully adeq iate, the neces 


volt ie under ross the metrepoli- 


irea 


li—Long Distance Bulk Transmission For the 
ission of bulk 


wer sources, I “juired transmission 


syster involvin long distance transn 


power tre distant yo 
capacity will increase only in to the 


proportion 
these sources. At 
nitude of the transmission problem 
than load to be transmitted if the 
still 


increase 


enerating capacity developed at 


the same time i 


may increas faster 


new generating sources are further removed 


1il—Large Integrated Network Type System 


This typ ! 


. sh mr 
Even though 


typified by the hypothetic al system 


incre ased generating more or 


capa tv is 
less distributed, in such a system, major strengthening of 


the transmission system will be required as system load 
With general 
nstalled 
and distress inditions is bound t 
additional trans: 


must be iret 


growth in system load as larger 


increases 


units are transmission of power under normal 


rease 


In pr " iding 


nents th 


ission capacity, the require 


ce nside red are 


onditions to 
the most effective and 


of capacity under normal 


permit meeting loads by efficient 
loading of plants and units, including internal system 
loads and loads imposed by non-affiliated companies 

2. Flexibility in 


transmission capacity, suitable to 


work in harmony with generating reserves strategically 


located inside and outside the svstem That is, in the 
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event of emergency on any part of the system, the systern 
should be reasonably free of any transmission bottlenecks 
that might interfere with supply to the area in distress. 

Whether the necessary increase in capacity for either 
the second or third type of system is obtained by expand- 
ing the existing voltage, or by superimposing a higher 
transmission voltage, depends on the existing voltage level, 
and on the distances involved. On many predominantly 
hydro systems where long distance bulk transmission is 
now required, a voltage level of 230-kv or above is already 
in use. In the network type of system with distributed 
generation in load areas, lower transmission levels, such 
as 115 kv, 138 kv. or 154 ky, are more commonly used. 

With a system now operating at 230 kv or above, the 
advantages of superimposing a higher voltage level with 
its problems of transformation and continuity obviously 
will be less. The cost of such higher voltage develop 
ments will have to compete with the possible lower cost 
obtainable by adding 
This may possibly be combined with 
and 


intermediate 


and ime reased 
230-ky 


increases in the 


service continuity 


circuits 


capacity of present new circuits 


secured with such devices as switching 


intermediate « ondenser stations, or series « apacitors. 

In a network type of system that uses a lower trans 
mission voltage such as 138 kv, for example, the advan- 
tage of superimposing a higher voltage level may be much 
greater in view of the two-fold expansion of transmission 
requirements previously mentioned. In such cases the 
superimposed high voltage system will provide all the 
flexibility for the transfer of large blocks of 


load from one area to the other, the present lower voltage 


necessary 


system will be used not only to supplement the high 
voltage system but also as a distribution system to handle 
distributed loads throughout all of the areas 

It is evident that the principal problems of transmis 
sion in the future, as far as superposition of high voltage 
confined to the long-distance bulk 


power system or the widespread network type of system 


is involved, will be 


The problems of strengthening metropolitan systems will 


undoubtedly require additional high-voltage transmission 
ind therefore high-voltage cable This in itself will not 
new technical problems since cables have 


use up to and 


pose 
ilready been developed and are 


On the other 


now i 


including 230-ky hand, the superposition 


of higher voltage transmission lines requires not only a 


considerable amount of further technical development but 
ilso extensive planning from both technical and e« onomit 
standpoints For this re ason the dis ussion to follow will 


” « mnfined mainly tk 


higher voltage overhead transmis 


sion, particularly the superposition problem 


Higher-Voltage Transmission . \ 
and 


great deal of 
both in this 
intry and. abroad on the technical problems of high- 
ituge trar 


study research is being carried out 


lesigned for 
MBO ky operation is already under construction 


smission. In Sweden a line 
ventual 
ut to be operated initially at 230 kv pending the devel- 
pment and transformer 
1 cireuit breaker equipment suitable with the high 
lta In England a short test line has been placed in 


peration at 


n inufacture of the necessary 


upproximately 275 kw with plans under way 


ra W-mile This includes terminal transforma- 


is to be »perated as a link in the 


section 


nm equipment and 
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138-kv grid looking toward eventual superposition of this 
higher voltage on the existing 138-kwv grid. 

As is well known, in this country the American Gas and 
Electric Service Corporation in cooperation with a num- 
ber of manufacturers and suppliers of electrical equip- 
ment has constructed test lines for operation up to 
300 kv. The program of research on these lines includes 
studies on corona and radio influence as well as the per- 
formance of transformers, lightning arresters, circuit 
breakers, and capacitors under continual voltage stress in 
all types of weather over a considerable period of time. 
Both corona and radio influence tests have been and are 
being carried out on various types, sizes, and spacings of 
conductors over a wide range of voltages, up to 500 kv. 
Present indications are that with reasonable conductor 
sizes the corona problem from the standpoint of actual 
losses will not offer any major difficulty but that the 
limiting factors are more likely to be radio influence and 
economic considerations. 
The Economic Factors . . . Economic considerations 
indicate that the advantages of superimposing high- 
voltage transmission on an existing system will be impor- 
tant only to the extent that a fairly large step toward a 
higher voltage can be taken. In the final analysis the 
choi e will he made on an economic basis, looking into 
the future, not less than 20 to 30 years and taking into 
account the step-by-step costs of building up the super- 
imposed system. The problem will be to achieve the 
lowest possible over-all transmission cost for the future 
system in terms of dollars per kilowatt, or mills per kilo- 
watt-hour handled, without imposing an excessive burden 
of expenditures during the initial and intermediate stages 
of development. 

Particularly in a network type of system, superposition 


probably will take place in a gradual, orderly manner, 
possibly with one or two lines constructed for high-voltage 
but operating initially at the lower system voltage, 


postponing major investment in transformation facilities. 


What Voltage Level . . . In determining the voltage level 
which will give the greatest return in kilowatts of capacity 
per dollar, a great many factors must be taken into 
account. Radio influence, of course, may impose some- 
what of a practical ceiling on voltage level in this country, 
but many other factors of design are directly related to 
economic 


considerations. In some areas sleet is a severe 


problem and the difficulty of sleet melting goes up 


rapidly with increase in voltage and corresponding 
Transformer and switchgear 
costs rise rather rapidly with voltage, along with the 
necessity for taking care of transmission line charging 
current at light load, probably with the use of shunt 


reactors. The amount of total transmission capacity which 


increase in conductor size. 


may be considered advisable to tie up in a single line or 
right-of-way, is a consideration not to be overlooked. If 
this value is very high, even though the resulting cost per 
kilowatt is favorable, difficulty may be encountered in 
getting the system built up on a step-by-step process at 
reasonable cost to the point where at least two high- 
voltage channels are available so that the system shock 
resulting from the loss of one such channel will not 
disrupt the system completely from a stability standpoint. 
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Double vs Single Circuit Construction Another 
consideration in the selection of voltage is the favor- 
double-circuit 
as compared with single-circuit towers. Here again, a 
reasonable limit to the concentration of capacity tied up 


able economics, preseatly indicated, of 


in a single channel or vight-of-way will tend to result in 
a somewhat lower voltage for double-circuit towers as 
compared with a top limit for single-circuits. If double- 
cireuit construction is chosen, the somewhat lower voltage 
level, smaller conductor size required, and lower initial 
investment in terminal facilities, would, in turn, some- 
what ease the initial economic burdens. 

The voltage step to be taken should be adequate for 
a long range period. At the same time the advantage, 
from a stability and reliability standpoint, of several cir- 
cuits in parallel as compared with, say, a minimum of 
only two high-capacity circuits, is a factor which cannot 
he overlooked. For example, with no intermediate switch 
ing, the two-circuit layout is subject to a loss of one-half 
of its total carrying capacity along with a severe system 
disturbance if one circuit goes out on a permanent fault. 
With one intermediate switching station an outage of one 
line section would entail a loss of capacity of one-third of 
the total. With the same total transmission capacity avail- 
able in three circuits, the capacity loss for one circuit 
out with no intermediate switching would be one-third of 
the total, and one-fifth with one intermediate station. 

On the other hand, the advantage of multi-circuit sys- 
tem at a somewhat lower voltage may be only temporary 
and should not be permitted to overshadow the greater 


long term possibilities of higher voltage levels. 


Interconnection Considerations . . . Still another fac- 
tor that should be given due weight in selecting the higher 
voltage relates to interconnection between a number of 
systems. The many interconnected systems now operat- 
ing successfully together in this country have been devel- 
oped by tying together the existing transmission systems 
As loads increase and higher voltages are required, it is 
logical to expect that these systems in the fature will be 
interconnected again at these higher voltages. For this 
reason the voltage level should be such not only that it 
will finally tie in with other interconnected systems with- 
out the necessity of voltage transformation, but that it 
will also be high enough to provide adequate channels 
of interconnection capacity from one system to another, 
The benefits of strong ties between systems are obvious, 
both in peacetime and for national security. 

With the adoption of superposition of higher voltage 
transmission levels, it is believed that it will be possible 
to hold the cost per kilowatt transmitted to existing or 
even lower values than now experienced at lower voltages. 
This will undoubtedly mean some new thinking on design, 
and particularly with regard to insulation levels. Higher 
voltage lines inherently will have less vulnerability to 
lightning and can be made fairly close to lightning-proof 
by the use of ground wires, low footing resistance, and 
counterpoise installations where necessary. Or, it should 
he possible to accomplish an equivalent result in perform- 
ance at a reduced cost by spending less on the line itself 
and depending on the lightning arrester, combined with 
ultra-rapid reclosing non-restriking circuit breakers. The 
most economical design may be a combination of both. 


7 





BLUEPRINTING THE FUTURE 


v " oor 
PO beth alee heed DE el 


SUBTRANSMISSION SYSTEM compared to system load on Duquesne Light Co for years 
1938.1949, over which period the system lood doubled. Transformer rating increased 28% 


Subtransmission Faces a Decade of Growth 


Design trends of next ten years will be keyed to need for more capacity 


at less cost. Improvement in cable, better methods of rating lines and 


apparatus, more use of unit type substations and higher voltages seen ahead 


Ww. J. LYMAN 
Manager, Planning and Development Dept 
Duquesne Light Co, Pittsburgh, Po 


expect to find the basi pattern of subtrans 


ie FUNCTION of subtransmission is to link bulk we may 


power supply with low-voltage distribution Henee mission system not radically different from today’s. 


Desig n trends will be keved to the need lor more « apa ity 


the requirements and limitation of subtransmission 


are somewhat controlled at bot boundaries Yet the per a ilar of investment. 


basic principles of plant on with all 1. It seems doubtful that the subtransmission system 

other elements of the system 0 can be expanded to handle double load as cheaply as in 
Ll. Furnish adequate servi : he | st possibl the past 

eost and 


2. Make the greatest use 


without uneconomical 


2. Investment in present 


subtransmission will pre- 
luce 


wholesale rebuilding 
taken of the inherent 


However, advantage will be 


economy of higher voltages as 
loads Increase 


Looking Ahead 15 Years ve time 3. 


The tapping of transmission lines to supply large 
system loads are double ot tripke 


today dustrial loads can be expected to slow the rate of 
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growth of subtransmission somewhat compared to the 
rest of the system. 

4. Time-temperature-deterioration methods of rating 
transformers and lines, will be used increasingly to 
guide circuit loading as experience verifies its merits. 

5. Standards of acceptable service continuity will 
guide system expansion into minimum cost patterns con- 
sistent with service adequacy. 

6. Mounting real estate cost will bring cables into 
more active competition with overhead lines for single 
and twin circuit projects. Lighter weight aerial cable 
using aluminum or other covering will be sought. 


Problems to be met in building a system to carry 
double the present load are clarified by studying con- 
ditions when loads were half what they are today. Thus 
methods that were previously used in expanding sub- 
transmission can be examined and evaluated. For ex- 
ample, system load of the Duquesne Light Co in 1949 
was double that in 1938. Looking back at this period 
suggests that the 
system planning might well be “evolution rather than 
revolution.” 


keynote for future subtransmission 


The record of this 1l-year period shows only a 28% 
increase in the aggregate nameplate rating of all trans- 
formers in the company’s bulk power supply stations 
In the same interval, the number of subtransmission lines 
10%. 


major units were supplemented by such factors as: 


increased only Such very moderate additions to 
1. Increased rating of transformers and circuits 
2. Removal of bottlenecks 


3. Reduction in reserve requirements. 


From these facts it may appear that a doubling of the 
load can be accomplished at a minimum of trouble and 
expense. However, a closer examination of the 1938-1949 
period reveals some of the problems that remain to be 
faced in the next 10 or 15 is unlikely that 
systern load can again be doubled in such an economical 
fashion. 


years. It 


Wholesale Rebuilding Unlikely . The magnitude 
of the investment in the existing subtransmission systems 
ordinarily will preclude any wholesale rebuilding. How 
ever, it may still be possible to take advantage of the 
greater economy of higher voltages as loads increase. 

On the Duquesne Light Co system, for example, there 
has been a marked trend toward supplying large indus- 
trial loads directly from the 66-kv transmission circuits. 
This has avoided uneconomical concentrations of load on 
the subtransmission system. This trend will probably 
continue. The expected result should be a lower rate 
of growth on the subtransmission system than on the 
remainder of the system (see curve). 


Improved Rating Methods . . . Another factor that has 
kept the addition of new circuits and transformers to a 
minimum during the last 1] years was the development of 
more accurate methods of rating transformers and lines. 


Time-temperature-deterioration relationships were used to 
increase ratings without incurring an uneconomical re- 
duction in life. How much farther these practices can be 
extended will depend upon experience. 
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are needed. 


Guides to System Planning . . . Keserve is an impor- 
tant element in the cost of a subtransmission system. Im- 
provements are continually being made in circuit and 
equipment reliability. In evaluating these improvements, 
the planning engineer must constantly balance service 
continuity against cost. As service approaches perfec- 
tion, improvements in the art can be used more and more 
to reduce cost rather than to further improve service. 
To rationalize this problem an increasing number of cona- 
panies have established guides or standards defining 
acceptable service continuity. These guides result in 
more economical system development since they often 
permit a lower cost plan to be selected which although 
not furnish the best will adequately 
meet the requirements. 


it may service 


Combatting Right-of-Way Cost 


system engineers are faced with higher and higher right- 


. Because power 


of-way costs for overhead lines they are increasingly 
interested in new types of cable that lend themselves to 
economical application when only one or two circuits 
Aerial cable with synthetic or aluminum 
covering holds promise in some instances because of 
reduced weight. Trench-lay and buried pipe cables are 
other possibilities. The trend toward greater use of unit- 
type distribution substations is another factor in com- 
batting higher real estate costs. The spotting of large 
numbers of these smaller stations throughout the built-up 
areas extends the usefulness of the low voltage distribu- 
tion system. However it requires a more extensive net- 
work of subtransmission circuits. Some form of inexpen- 
sive cable would be highly desirable so as to properly 
meet this situation. 

The Duquesne Light Co has economically increased the 
effective capacity of its 22-kv system at two strategic 
locations by installing specially designed 22-kv combina- 
tion voltage regulator and phase shifters. Judiciously 
used, these devices can balance loads on parallel cir- 
cuits and eliminate low voltage limitations. Thus they 
make additional capacity available at less than the cost 
of new cire uits. In some cases reactors may be used for 
the same purpose. A simpler and less expensive regulator 
for such use would have many applications. 


Bulk Power Sources . . . Often the strategic location 
of a new bulk power supply substation at a weak spot on 
the system facilitates the development of a subtransmis- 
sion system. This may, in effect. create new circuits and 
increase capacity with a minimum of new circuit con 
struction. In principle this is similar to the installation 
of unit type stations on a growing distribution system, 
to supply circuits remote from the main distribution sub- 
stations, Since transmission lines and high voltage trans- 
formers can now be made very reliable, some thought 
should perhaps be given to providing for subtransmission 
growth in a similar manner. Unattended unit-type trans- 
mission substations simple in construction and located 
at weak spots in the subtransmission system, should 
provide an economical solution if it can be shown that 
the frequency of failures and routine maintenance re- 
quirements do not cause interference with desired service 
requirements. 





A LONG LOOK AHEAD is essential in planning distribution ex- capacities and supply are shown for the conditions of 100% and 
pansion In the sketches, above, probable substotion locations, 200% growth above present loads. Projects of eoch year hove a 
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Facing The Future In Distribution 


Refinements within the present pattern of distribution design seen as adequate 
to handle future loads of double to triple present values. Improvements 


in service, appearance and economy will be focal point of probable trend 


FRANK E. SANFORD 


Asst Chief Electrical Engineer, Commonwealth Services Inc, Jackson, Mich 


‘I NERAL LAYOUT and construction « ls of With fair assurance of continued load growth and 
I distribution syste lO or 15 years from no rob with past experience as a guide, both new additions and 
ably will not be greatly changed from what it is tods rearrangements can be developed along lines of perma 


Loads, both in kwhr and in kw per unit let of li nence not always possible in earlier vears. Recognition 
will be double or perhaps triple present values. Supply fe of this goal and the need of reducing obsolescence is an 


cilities will grow to keep pace with these increases. Poles outstanding trend in today’s distribution engineerin 

and overhead conductors will still carry a major portion of 

the energy for general distribution from enlarged pr tt Long-Range Planning . . . Distribution system plans 

and added substations. Underground will | ded that show substation locations and feeder areas with as 

in the commercial areas much as 100° load growth have not been widely used 
Within this prediction and the I ch ar until recent vears. Keeping distribution abreast of load 


suggested there is ample room rrowth car hve largely a matter of repla ing and supple 


n service, appearance ar d economy as increas i I menting overloaded units. But a more common practice 
n load capacity. Opportunities for new ideas aboun¢ has been to propose annual budget projects as the need 
even though the general pattern is tablished an was shown in the load data of the previous vea! Long- 
changes will not appear extensive « t range distribution system planning has lagged behind sim- 


‘nt investment in electri i ilar studies for cenerating plant and major transmission 
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goal and direction even though some modifications will very likely 
be found necessary, and may then be added as the plan is developed 


connections. This is principally due to the difference in 
construction time and finance requirements of individual 
projects. 

Studies made in preparation for postwar construction 


programs, as well as the material shortages which fol 


lowed, have influenced the present longer view of planning 


Now, with generating capacity approaching that needed 
for peak load and reserve requirements, the ratio of total 
distribution capacity to generation is lower than it has 
Investments for distribu 
will continue to 
focus more and more attention on both load study 
long-range plans 


been at any time in the past. 


tion and associated subtransmission 


and 


The past record and present prospects indicate that 
planning for 100% load growth is a minimum require 
should be further 
growth to 200% above present loads. Every project for 


ment. 


Possibilities considered for 


the following year can then be presented in relation t 
expected further additions in later years. 


General Distribution Trends 
individual conditions may 


While lo« al 
indicate other details for a 
particular situation, it appears that these broad conclu 


and 


sions may be applied in general distribution planning 
1. Four-wire 2,400/4,160Y-v with intercon 
nected, grounded neutral is established and will be con 


pr imary 


tinued in most general use for urban and suburban feeder 
circuits in residential and small commercial areas. 
extension of higher 


some 


voltages into outlying residential 
developments does not point to a trend toward a general 
change of urban supply. 

2. Primary at 7.200/12.470Y vw is indicated for gen 
eral use in rural distribution, and it is being used in some 
urban areas in sections of the country where trees have 
not been a large factor in distribution operation, 


«€ 


3. Although some load predictions suggest more use 
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of three-phase service in residential areas, and this may 
be necessary in many individual cases, a general change 
does not seem likely. 

4. Radial distribution feeders, with emergency ties to 
adjacent feeders, will continue as the general pattern. 
Relatively little further extension of primary networks in 
overhead distribution will occur. 

5. Individual overhead circuit capacities probably will 
not commonly exceed the present nominal values of 
1,500 to 2,500 kva 
out and the cost of underground cable exits will limit 


Consideration of the usual street lay- 


the usual substation supply to a maximum of six or eight 
feeders in residential areas. 

6. Use of bus voltage regulation with reduced regulat- 
ing range will be applied more extensively with increas- 
ing load density and shorter feeders. One circuit breaker 
can also be used for two feeders or trunk sections out to 
separate load centers. 
now in genera: 
will be 
applied in more cities of perhaps 100,000 population and 
larger. But it does not appear that this principle will be 
extensively used in the smaller outlying 


Te Underground secondary networks 


use for the commercial areas of larger cities. 


commer ial areas 
which may be served by overhead primary 

Urban Service Supply For a large part of general 
urban distribution, the problem of reliability is very 
nearly solved. Troubles in trees account for the majority 
of outages and there has not been an improvement com- 
parable to that made with respect to lightning troubles. 
Even so, the reduction in exposure and feeder length with 
increasing load densities has combined with improvements 
in clearances and physic al protection to give many aver 
age records of primary long-time outages measured in 
rather than number per year 

It is probable that urban feeders will continue to be 


vears betweer 


protected with circuit breakers and overcurrent relays. 
The requirements of coordination with other protection 
points require relay accuracy, and the trend will be to 
ontinue relay characteristics to 
permit motor load pickup on the circuit following a pro 


Re« kk sure 


of single-shot fuses for branches and laterais of overhead 


improvement of the 


longed interruption at the substation and use 
feeders probably will continue in most general use 
Distribution substations of assembled or factory built 
units are certain to continue in development and transfet 
omitted 
feeder ties 


with 
More 


result in 


bus and switch will be 


provist ms more 


extensive use of less expensive and 


j 
shorter feeders in a growing load area will 


greater flexibility for ties and rearrangements and prob 
ably will reduce the margin of reserve needed in substa 
tion and feeder capacities 

Problems associated with the location of substations in 
areas will undoubtedly with 
local 


Masonry or shrubbery surrounding the substations, and 


other means of 


residential 


continue solu 


tions on a and individual basis in most cases. 


improving appearance will be required. 


Further improvements are also essential to reduce the 


noise level of large transformers and other substation 


equipment. 


Rural Service Area coverage is about completed 
for rural service, but rural supply will need increasing 


attention to keep capacity adequate and to improve reli- 
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POLE MOUNTED DISCONNECTS for feeder ties (A) simplify 
substation design by omission of transfer busses and switching 
HIGHER LOAD DENSITIES will permit more load on each switch and 
regulotor, os in (B), by using one switch for two feeders 


ability. Load growth will be at a higher rate than in other 


areas of distribution and, as electric service takes on more 
and 
} 


becomes as 


more work in farm operations, dependence on it 


vital to the farmer as to the industrial concern 
which suffers loss of production if the service is inter 
rupted 

Continuity of supply on a par with urban service has 
not been considered possible as lines have been extended 
As loads grow, more substations 


farther into rural areas. 


will be built and feeders will be shortened with a reduction 


' 


of exposure The application of automatic circuit re 
I PI 


closers at substations and to provide sectionalizing of 


branch lines and some points in the main circuit itself 
loubtedly 


closers in series, 


“ veral re- 


is still in the 


will ur increase. Coordination of 


and in series with fuses 


development stage and will be assisted by further im 


provement of time-current characteristics 


Single-phase lines account for perhaps 75 of the 
nt asional 


this 


rural distribution, with only ar 


service, A 
practical with the 


miles of 


three-phase general change it pattern 


is haredly increased costs of lines, 


equipment services and farm wiring that would in 


involved, and it does not appear to be necessary. It 


is more probable that as systems are otherwise 


to handle 


improve ad 


growing loads, allowable motor size on singh 


raised to 7} hy 
This is 


hia hime 


phase will be without causing serious 


voltage trouble considered adequate for the 


usual farn with two motors on one drive in 


rare 


cases 


verial 
with 
high 


tions by 


Acrial Cable Increasing Ar 


Increasing use ft 


cable construction is to be expected, particularly 


2.400 4.160 v in suburban residential areas. The 


and increasing costs of tree trimming, obje 


owners and civic authorities ind = trou 


limb 
this 


property 


in operation due to tree interference with 


wires combine to assure trend bxtensiv 


Deen me 


tions have 


have 


utilities a 


sections of 


AERIAL CABLE WILL INCREASE even though investment is much 
greater than for conventional open wire. Total annual cost for vari- 
able items of one line size breaks even with 11 to 17 trees per 
1,000 ft depending on annual cost per tree trimmed 


Technical and installation problems are being solved 
5-kv 


minal questions still offer some difficulties in the higher- 


for nominal class insulation, but sheath and _ ter- 
voltage classes 
Some of the economic questions of cable use are not 
Aerial cable 
the costs of 


prove 


however line costs 


ck uble 


construction 


so clear, primary 


conventional wire 
to he 
for operation and maintenance of the line itself 


of federal both 


and and the 


are about open 


and it may more expensive 


Effects 


mcome taxes on investment charges 


maintenance costs 
other 


factors to be considered in the comparison of annual 


mcreases n employee 


benefits and indirect charges, are present da) 


charges and tree trimming costs 


An assembled aerial cable ,and messenger construc- 


tion may not be necessary for an improvement in 


operation of single-phase branch circuits, which account 
for a major part 


line 


perhaps two-thirds, of the primary 


mileage in suburban areas 
that a 


primary 


I Xperience indicates 


change to vertical configuration reduces the 


short 


limbs falling 


circuits in trees which are caused by 


across the open wires or causing them to 
together An 


would offer additional protection for the phase 


swin improvement in so-called “tree 


wire 


conductor and a common neutral for primary and 


secondary can be carried in the lower position on the 


pole 


Underground construction is used to a very limited 


extent in residential areas and there does not appear 


to be an increase that would point to a trend in this 


Costs 


may he reduced some by trenchlay 


cable only at the 


direction 
eX pense of increasing 


with 


maintenance 


cost and hazards 


disconnects at 


Looy sectionalizing 


circuits 


each transformer to be essential 


trouble. 


appear 


avoid long fc llowing cable 
Rear-lot line 
offer 


seTVice 


outages 


easements for underground construction 


further problems in operation and in separate 
to street lighting 


justify the 


Some real estate developments 
will costs and be 


xtra willing to pay for 
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the additional investment, but aerial cable or conven 
tional construction will probably continue to be accept 
able in most cases. 


Street Lighting Supply . . . Street lighting has been a 
segregated load throughout its development, with special 
circuit supply progressing from separate generators to 


VERTICAL CONFIGURATION with phase 
wire insulation tough enough to resist tree 
obrasion will cut cost compared to aerial cable 
and to 


mercury-are rectihers 


constant current trans 


formers. Meanwhile. the relative position of the street 


lighting load has changed greatly as other loads have 
grown, and it is now only about one or two percent of 


the total. A separate distribution supply may not be 
justified for a load which approximates the equivalent 
of a 10- or 15-w night light used by each residential 
The cable 


a question on the separate series circuit, and the growing 
lensity 


ustomer. aerial 


present interest in raises 
of distribution transformers increases the diffi 
culty of finding available poles for constant current 


transformers and primary control switches. 


Multiple lamps now parallel series lamps in design 


and ratings and, except for the most detailed consideration 
of light variation due to normal voltage changes on the 
they 
Recent developments of control 


secondary mains, are equivalent in application. 


relays and switches 
indicate an ine reasing interest in serving street lighting 


from the secondary mains. 


\ gradual change appears 
to be justified as a part of other rearrangements which 


will be made 


Secondary Arrangements . . . Secondary distribution 
in residential established at a 
120 240. Introduction of three-phase 


service or a higher secondary voltage will be discussed, 


areas is well nominal 


single phase. 


but there appears to be no need or economic justification 
for the costs which either change would necessitate. 
Back in the days when refrigerators represented the 


major load-building addition to 


lighting, flicker com- 
plaints led to programs of changing secondaries from 
sizes of about No. 6 to No. 2 wire. The cost of the 
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change probably exceeded investment for normal feeder 
voltage regulation. Larger wire was eventually justified 
by load growth, but it is to be hoped that a new version 
of this investment ahead of load requirements is not 
necessary for air-conditioning or other large fluctuating 
loads. 

have shown the wide economn 


Numerous studies 


loading range of No, 2 secondary, of 


the size over or 
under, with an upper limit of five or more times the 
that 


change need 


present average loadings. It is safe to conclude 


> 


where No. 2 wire is installed no further 


be made in secondaries for the maximum expected 


saturations of applianc es now in sight 
15-kva 


and 25-kva transformers spaced for the demand, which 


Average load densities can be served with 


will frequently mean only one span of secondary each 
way from the transformer pole. Diversified demands of 
t kw per 


pattern, with larger transformers in many installations 


as much as 3 or house will fit this general 


and with a transformer on otherwise 


every 
House 


similar loads will undoubtedly develop higher average 


pole or 


installed in some sections, heating and other 


demands in local areas, approaching in effect the load 
density of small commercial areas. 

Neighborhood commercial centers and smaller town 
blocks in 


commonly supplied by the overhead distribution feeders 


business sections, up to several extent, are 


which also serve tSe surrounding residential areas. A 


variety of service arrangements are in use for these 


spot areas of higher load density which include large air- 


conditioning and other power requirements for theaters, 


ait 


MESSENGER-NEUTRAL SUPPORT of sec 
ondary combined with flying tap services could 
be used to extend spans by 175 or 200 ft 
stores and office buildings. No generally accepted plan, 


equivalent to the primary network of larger commercial 


areas, has evolved from among many individual ideas 


which have been developed. Included are separate and 


banked 


installed 


{ ombined 


power and light secondaries, radial, 


or in small networks, served by transformers 
on racks over or along alleys or in sidewalk vaults. This 
section of distribution planning appears to need more 
thorough analysis for development of the combination of 
and will best fit the 


range of load densities, total loads and types of loads 


service equipment which wide 


which must be served. 





BLUEPRINTING THE FUTURE 


Electric Rate Forms of the Future 


Greater uniformity in styles of rates seen as a growing tendency. 


Reasonable approach to cost of service, helpfulness in promotion 


of business and simplicity of design will be sought in future rates 


EDWARD N. STRAIT 
Manager, Rate and Research Div 
Pioneer Service & Engineering Co, Chicago, Ill 


ris NATURAL that electri 
ing to the future growth and financial position of the 
industry 10 to 15 vears should 
rates most likely to be found 
effective. It is that they should 
in the ferms of rates will be 


utility management, lo« k 
hence, inquire now 
into the forms of electric 
desirable and natural 
consider whether changes 
and should b 
The question of proper rate design of the future should 
foundation of 


Experience in rate-making will show the 


necessar planned to meet new conditions. 


res on a sound experience and reason 


that 
have oceurred in the development and use of rates and 
Reasor will 


disclose the merit of the observed results and will deduce 


trends 
the results obtained from their application 


the nature of future desirable rate forms 


FUNDAMENTAL BASIS OF RATES It should he 
recognized at the outset that a close relationship exists 
between the economics of the electric utility industry and 
This is natural since the revenues necessary to 
meet the cost of realized through the 


ap| lication of service The 


its rates 


1 
service must [ve 


rates for industry's eco 


nomics, as reflected by its various costs of operation and 


its revenue-raising prob ems, may vary W th changes in 


the national economy Howeve economics of the 


fundamentally constant in character Be 


this fact 


industry are 


Calse ot he problems of rate making remain 


essentially the same from period to period regardless of 
and the 


} 


hanges in the level of costs of doing business 


type and volume of business done 


Value ! 


bearing n 


ustomer has an 
that the 


service to the 
rates It follows 
whether it arises fr 


from 


must be 


important 
value of service 
or simply 
dollars, 
if busi 

desir 
able since it leads t a better unde tanding of the charges 


business Value 


structure must 


ompetitive substitutes 


npetition for the customers’ expendable 
met by a c¢ level of the rat 


Simpli ity 


tre sp ndin y 


ness is to be acquired { rates is also 


and. henes i in the pror on of 


of ser have a 


pla t e ce of t wever, the narrow mar 
gin of pl tu } business, its characteristics of pro 
irketir and th need of 


avoiding unreasor discrimination require 


duction distributor ‘ ! 


that the 


rate desig mesideratior » the industry 
economics 


service at 
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only from the different classes of customers but also from 
the different types of electric utilization that the customers 
require, Otherwise, the utility company may find itself, 
under certain conditions of expanding sales development, 
in a of diminishing returns when no 


position even 


( hanges are occurring in the general economy. 


THE PATTERN OF RATES Management and 
rate-makers have generally been aware of these require- 
ments from the beginning. Very simple rates were at 
first adequate for the needs of what was then simple 
electric service. Growing loads, the increasing com- 
plexity of system structure and operation, and a widen- 
ing variety of uses for electricity that have various load 
characteristics and values of service, have complicated 
the rate problems. This situation has been met, over the 
years, by constant study of the influences of load char- 
acteristics on the cost of service and of ways to make 
rates to fit each situation. This has been done with early 
and continuing understanding of the economics of the 
After 


portant problems as 


rate problem years of dealing with such im- 


satisfactory methods of charging 
for its service, it would be surprising if the industry had 
not developed a general pattern of rates that was funda- 
mentally sound, stable and generally versatile 

The 10 or 15 vears ahead is not very long compared 
with the period over which the industry has been devel- 
oping and its present rate structure forming. In spite of 
the utilization of electricity in the 
past 10 years, surprisingly little change has occurred or 


evidently been needed, in the form of its rate structure. 


immense strides in 


his is particularly true in situations where careful atten- 
tion has already been given the problem of rate design. 
Little fundamental change rate structure need 


be expected to occur in such places in the next 10 years 


in electric 
reso. Most progress will be made by consolidating and 
extending the advances already achieved in rate design. 


Undoubtedly, there 


greater uniformity in 


will be a growing tendency toward 
stvles ot This 
will be in f those stvles which have been 
found by ombine most successfully three 
important characteristics of a satisfactory rate schedule 


namely { 


rates movement 


the direction 


experience to 


) Reasonable approach to the cost of service, 
) 


helpfulness in promotion of business. and (3) sim- 


ty of forn 
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LOAD CHARACTERISTICS . . . The principal load 
characteristics that affect cost of service are size, load 
factor and time of use. For the most part, these load 
characteristics can be dealt with directly in the rate form. 
Due to variations in the general composition of the loads 
of different classes of customers it has often been found 
desirable to use different rates that are applicable to 
limited classes, such as lighting, power, cooling, heating, 
etc. Such classification reduces the extent to which a 
single rate need cover diverse load conditions. Classifi- 
cation, therefore, has lead to rate simplicity. General 
changes in the composition of class loads, which the 
future will bring, may tend to alter this situation. 

There are often different satisfactory ways for rates to 
reflect the influences of load characteristics. This should 
be borne in mind when considering the standardization 
Conse- 
quently, in the exercise of managerial judgment regard- 
ing what is 


of rates among the several electric companies. 


best in uniformity of 


style may be slow in developing, even though sound 


a9 
rate-making, exact 


principles may be adhered to by all companies. 


COMPLETE ELECTRIFICATION . . . Careful studies 
of the problems of the supply and requirements of elec- 
tric service have now fairly stabilized the forms of the 
How- 


ever, changes in the economics of the business are almost 


industry’s rate schedules for various purposes. 


certain to bring about changes in the rates needed to 
fit new conditions. For example, it is expected that the 
network and extensions for electrification of the country 
as a whole will be completed by the end of 1951. This 
will mark the advent of a new era in which electric serv- 
ice will be available to almost everyone. 
of extending lines to 


The problems 
reach customers will have 


mostly disappeared; attention will then be more completely 


new 


centered on expansion of customer-utilization of service. 
Elements of the cost of service which have heretofore had 
a bearing on the establishment in rate schedules of mini- 
mum charges and customer fixed charges will lose a great 
deal of their importance. There will be a greater ten- 
dency to absorb them in the demand and energy com- 
ponents of rate schedules. 


RESIDENTIAL DEVELOPMENT .. . Marked growth 
will undoubtedly occur in the residential use of electricity 
in the decade or so years ahead. This growth will be 
fostered by technological development of new appliances 
for purposes previously limited in application, such as air 
conditioning, space heating. laundry drying, garbage dis- 
posal, television, and many others. Improvement which 
has occurred in consumer income and savings will also 
Such 
residential load growth will produce load characteristics 
more nearly It will 
speed the use of residential schedules having character- 
istics akin to those employed for commercial service. The 
industry will, on the whole, find it best to develop resi- 
dential service under single rate schedules designed to 
meet the requirements of all ty pes of utilization, so far as 
unrestricted service to them is economically feasible. 


increase the utilization of electric service in homes. 


like those of commercial service. 


Water Heating is in a special category because of 


o . r 
the low rate level necessary to supply the service. The 


possibility of off peak operation and storage makes the 
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It is unlikely 
that foreseeable investment and operating costs levels can 


establishment of a low rate possible for it. 


result in a rate that will permit this service to be generally 
furnished economically, if unrestricted as to time of use. 
For this reason residential water heating service will 
probably continue to be supplied generally under separate 
rate schedules for a considerable period. 


Fuel Clauses have assumed a place of growing im- 
portance in residential rates during the past several years 
due to the increasing ratio of fuel cost to the total cost of 
service. About 50 companies are known to include a 
fuel clause in one or more of their residential schedules. 
Growing use of major-size appliances and the low level 
of trailing rates adopted to promote such business will 
stimulate still further interest in the use of fuel clauses in 
residential rates. 


Trailing Rates are an important factor in the design 
of promotional schedules. Where the schedule does not 
include a basis for charging because of differences in 
the customers’ demands, the trailing rate must be high 
Such a 
method does not permit a close relationship of charges to 
either cost or value of service 


enough to cover the demand component of cost. 


Cor sequently, sit h rates 
cannot be made sufficiently promotional and at the same 
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time adequately compensatory under the various load 
conditions encountered. Use of low trailing rates com- 
bined with charges based on demand will probably 


increase 


Use of Load Limiters has received some minor sup 
port in the hope of promoting sales through low unit 
charges which might be brought about by enforced low 
The habits 
and the philosophy of the American ,ublic toward living 
likely that 


will 


customer demands and ine reased load {a tor 


conditions being what they are it is not very 


limitations on the time and use of electric service 


meet with much favor { onseq ut ntly it is not anticipated 
that much progress will be made with rates which feature 
the use of load limiters 


Regardless f a 


electri 


Residential Rate Form. large 
ove all 


dential 


energy for 
ther 
residential customers whose use will be relatively 
small due to their 


Residential rates of the future 


expansion of sales of 


resi 


purposes in the next 10 years will be 


many 


limitations of disposable income 


or service requirements 
must, therefore, aim at two 


general characteristics 


1) Great simplicity for the small ? 


users and (2 more 
comprehensive relationship to load characteristics and 
to the cost 
This will be 


ty y™ ot 


and value of service for the large 


user 


accomplished, usually, with one general 


residential rate s#« hedule cons sting of a 
of block energy rates and some form of charge 
The charge for will hve 
of the customer's demand th it exe eeds i 
It is tox tell whether the 
gener illy on the use of i 
through direct 
or through « Xpansior f the size of the « 


blocks in acs of the 


mand But it ippears that the general pre ference among 


com 
bination 
for demand 


to that 


demand applied 
portion 
spe ified basi 
will 


mponent 


amount early to 


industry settle 


de mand 


chat t expressed demand 


charyves nergy 


ordance with the size customer's ce 


rate people is somewhat inclined toward the latter 


COMMERCIAI 


» utilizati 


AND POWER SERVICE 


mn is obliterating the distinction 


Expand 
between com 
mercial service and general power classifications In 10 
little distinction 
will remain The 
troup will be widespread adoption of 
ate schedules applic ible t 
form of rates for this service must 

mnditions ar Tect to char 


lemand and Inclusion of many 


years, very between light and 


power 


service 


this 


reatest ce velopr ent of rates in 
gener al seTy 
mmere ial service In a 
broad serrise The 
ver a wide range of « 
acteristics of load factor 
small customers in the gr 
lem somewhat the same as 


While the schedules will « 


and energy charges. 10 or 


oup makes its future rate prob 


that of residential service 
ontain components of demand 
15 vears probably wil? not see 


i general Trhaeve However 


ment to a single type of rate 
that a modified Hopkinson ty 
graduated demand and energy charges and a prov 


schedule to a block 


will find great favor 


it is probable pe, | 


} ving 


rion to 


simplify the for the 


eneTaey form 


hecause of idapta 
inditions 


small users 


bility to various customer load ‘ 


INDUSTRIAL LIGHT AND POWER The 
form of industrial light 
more that of ans 


future 
service 18 


class The bl wok 


rates for and power 


certain than other 
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Hopkinson type with its graduated demand and e werTgy 
charges has been found to meet, as far as can be, the 
varied requirements imposed by cost of service and com- 
petitive conditions. Limitations which were imposed in 
earlier days on the amount or proportion of power for 
lighting under industrial power rates have been waning 
as differences have diminished in the value and quality of 
service, between lighting and power utilization. Eventu- 
ally industrial light and power will probably become 


quite universally a single classification 


STREET LIGHTING The outlook with respect to a 
standard type of street lighting rate is pr »bably more 
ther This 


partly to differences in local onditions affecting munici- 


complex and uncertain than any is due 
pal contracts for service and partly to multifarious dif- 
ferences in street lighting equipment and requirements. 
Where ownership of the street lighting equipment rests in 
a government agency and the energy service is supplied 
by the utility company, the matter is greatly simplified 
But 


where the company owns the street lighting equipment 


and can be treated as a power supply problem 
conditions are too varied for the rates to be standardized. 
The situation is much like supplying, maintaining and 
servicing customers’ appliances as well as furnishing the 
electric energy to operate them. In some individual situa- 
tions, street lighting rate schedules made up of charges 
hased on types and sizes of lamps, kinds and sizes of posts 
or standards, kinds of lamp supporting accessories. dis- 
tance between lamps, etc, have been successfully used. 
However, in view of the procedure usually followed in 
street lighting contract negotiations, it is probable that 
street lighting contracts of the future will continue to 
describe the character of the service equipment to be sup- 
plied and to Spec ify a seale of rates based on the sizes of 


lamps used in connection with the described equipment. 
} | 


COORDINATION OF RATE DESIGN AND SALES 
EFFORT The electric out of the 


war in a favorable position due measure to the 


industry came 
in large 
fact that its investment had not been expanded much at 
high cost However 


heult by the need of increasing the industry's power ca- 


the postwar period was made dif- 


pacity to meet the substantial load growth 


at high con- 
struction cost and by the effect of inflation of prices and 
wages on its ope rating expenses 


duty 


Regulatory commissions 
to see that the 
have 


basi 
to that favorable 
toward the question of needed rate increases. 


have re og nized the 


public 


ets service and end shown a 
attitude 
\ hile 


they 


rate increases have been helpful where needed, 


have been, on the whole, negligible. amounting on 


the average to about one eat h for the 


1948 and 1949 
With the increased unit 


percent years 
cost of construction applicable 
to the great expansion of power facilities which has taken 
place in the postwar period, and is still going on, the 
future of the industry will be somewhat different Per- 
further and 


required even though not large 


haps will be 


more general rate increases 
In anv event. the need 
if increasing the use-factor of available facilities in order 
to supply service at the least possible cost is apparent. 
This means a need for close coordination of effective rate 
design and efficient sales effort 
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BLUEPRINTING THE FUTURE 


Improved Community Relations 
Are Vital for the Future 


Establishing confidence in the company and working closely with 


employees, customers, stockholders, public and other companies 


held to be key to continued existence of investor-owned utilities 


P. H. POWERS 
President, West Penn Power Co, Pittsburgh 


HE FUTURE of any investor-owned utility depends 

to a major degree on its community relations. Bureau- 

cratic action in Washington will be permitted to sweep 
over us or can be turned back by the attitudes of those in 
the communities we serve. Fortunately, the people still 
hold the reins of government. Unfortunately, too many 
citizens and particularly leaders of our communities do 
not realize the vital stake they have in the continued 
existence of their electric utilities under investor owner- 
ship, business management and governmental regulation. 

Achieving the good community relations that will win 
wide public support of our free enterprise system depends 
upon other types such as employee, customer, public and 
stockholder relations: 


Employee Relations . . . Each « ompany needs to estab- 
lish the confidence of its employees in the sincerity of its 
policies and soundness of its operations. Employees must 
fully understand the importance of their company’s public 
relations. They must be persuaded to render and supply 
all reasonable service in a helpful, friend-winning attitude. 

Further, our employees need to be informed and aroused 
to lend their active support as citizens in the fight for 
private ownership of our companies, They should be en- 
couraged to take active leadership in all community affairs, 
including activities that will lead to the strengthening of 
our constitutional, democratic and representative form 
of government. 


Customer Relations . . . Obviously, each utility must 
strive to maintain and improve the reliability of its service, 
to win its customers’ friendship and respect as a progres- 
sive business concern, It needs to foster both of these by 
promoting better use of service by customers. 

Customers are more understanding of their utility's 
problems when they are told in advance in a friendly 
fashion of coming changes in policies, rates and operating 
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practices. Industrial customers can usually be made 
friends for life if we assist them in developing new prod- 
ucts or markets, and in training their personnel in the 
proper uses of our service, 

The degree of support we can expect from customers 
on a government power issue will depend on several fac- 
tors, including the attractiveness of the federal offer, the 
strings attached, his awareness of principles of basic 
economics and the resultant loss of tax revenue. Many 
customers would tend to follow their individual self inter 
eats, if the utility has not already laid a groundwork of 
education and good relations, and conducted an aggressive 
clear-cut fight on the specific issue. 
Public Relations 


prove the utility's standing with its public 


Many types of activities can im 
Aid in com 
munity planning to attract new industry and trade is 
especially helpful, as is cooperation with civic groups that 
are working to strengthen any element of community life 
lo maintain its prestige, certainly the utility must join 
with other business and citizens in reasonable support of 
local philanthropies. 

Almost universal is the utility practice ot supplving 
speakers or program material for a wide variety of local 
meetings. In recent years, plant tours have become a new 
channel for winning the public’s friendship and under 
standing 


These activities offer many 


for selling 
They provide contacts 


well 


hecome the hub ofa program of community-wide educa 


opportunities 
the free enterprise system locally 
leaders who may 


with industrial, business and civic 


tion and information. This leads to employees of local 
plants and commercial enterprises, and to homes through 
newspapers, schools, churches and clubs 

Rural communities have granges, educators, clergymen 
newspapers and other important influences that can be en 


listed in spreading free enterprise education 


Stockholder Relations Sto 
if the 


k owne rship 8s a com 
are held 


of local residents customers or 


munity relations factor 


itility’s securities 
by any significant number 
employees. In such cases, the annual report and quarterly 
dividend enclosures are likely media for messages on such 
subjects as threat to private ownership, and the impor 
tance of community development. There is an important 

rowing practice of holding local meetings for stockhold 
ers, for the purpose of discussing company policies and 
pr »blems 

Where there is wide owne ship of stock by customers or 
employees, this can be a helpful factor in that it creates a 
proprietary attitude toward the utility, and pride and 
interest in its welfare 
ficial 


dividuals might be rather small 


The psvchology mav be verv bene 


even though the amount of stock held by most in 


However, the importance to the utility of this owner 
ship interest should not be over plave d. Dividends to many 
smaller holders usually contribute so little to their total 
income that this might not be the deciding factor in the 
1 here 


also, if dividends are redur ed. ev en thou th this shoul j he 


face of stronger opposing elements are dangers 


due to conditions bevond the utilitv’s control 
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Selling Free Enterprise . . . Courageous development 
of the positive factors in employee, customer, public and 
stockholder relations can build community relations that 
will support our free enterprise system The industry must 
face the fact that it has a sales job to do in this field, con- 
vincing customers as to the necessity for preserving this 
free enterprise system. Up to the present time the social 
planners and those who hold opposite views have done a 
much smarter selling job than we have. 

Strong community relations can offset and nullify the 
of which local, 


ians have for a long time liked 


so-called historic sins of our industry 

state and national polit 

to make capital 
Building 


done without expending some employee time and com- 


good community relations can scarcely he 
pany money. However, the average utility is usually mak 
ing some contribution of employee time and finan ial sup 
port to community development in a normal promotion of 
its business. Greater values from such contributions can 
be derived if they are carefully reviewed and made part 
of a planned and organized community relations program. 


When such a 


building public 


program ts established. objectives for 


support car be set. and exenditures of 
time and*money proportioned to the activities that will 
produce the best results for the community, the local com 


pany and the entire electric utility industry. 


Coordination of Industry Activity Can the indi- 
vidual utility’s problems of community relations be aided 
by coordination at the national level? 

Probably 


gional subdivisions, would be an effective and desirable 


yne over-all industry organization, with re- 
arrangement. It could provide counsel, and complete 
program plans and materials for use at the local level 
as needed. Lacking such an organization, the most prac- 


ticable setup is to have several national organizations 


serving particular purposes as at present. It is evident, 


however, that better coordination is vitally necessary if 
our end objectives are to be attained. 

We need national educational activities. such as ECAP. 
on a greater scale than now 
tie-in at the local level 


The regional setup of PIP is increasingly helpful in 


Also, we need more effective 


by individual utilities. 


exchanging ideas and methods at the grass-roots level and 


within those areas where we have common problems 
There is need for still further improving service, such as 
more rapid channelling of information on federal activ 
ities and the prompt preparation and delivery of tools to 
combat undesirable developments. 

Local operating companies need every bit of aid that 
can come from national cooperation and the pooling of 
our experience and resources. However. the problem ot 
building good community relations lies with each separate 
utility. Each of us must work continuously at his own 
grass roots--winning the friendship and support of the 
customers whose revenue is our lifeblood. We must per- 
that their free hinges 


largely on the extent to which their utilities can be free to 


suade them 


future as citizens 
own and operate their own businesses and to provide for 
the future power requirements of the nation, as they have 
so well demonstrated their ability to do in the past 
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BLUEPRINTING THE FUTURE 


rganizational Systems and Employment 


More technically trained personnel to provide better fore- 


casting, planning and rate base studies along with more 


sales engineers are essential for the utility of the future 


Cc. B. COOKE 
Vice President, Ford, Bacon & Davis, Inc, New York 


EMPLOYMENT TRENDS in the electric utility industry, total of 
privote and municipal plants, are downward per 1,000 kw of capacity 


RGANIZATIONAL 
likely 
Therefore, in any forecast of probable trends, over 
of utility 
services, it is essential first to identify and define the basic 


SYSTEMS of 


mean different things to different people. 


electric utilities 


the next 10 to 15 years in these “keystones” 
elements of “organization” which make up these “sys- 
tems.”’ In the utilities’ usual line and staff organization. 
such elements may, for this statement, be identified briefly. 


as including: 


1. A 


authorities so 


systematic arrangement of duties, responsibilities and 


assigned to persons appointed to positions 


work 


achieve 


fixed in the plan of organization, as to enable them, 


ing individually and cooperatively in groups, to 
end objects of the ente rprise 
The whole 


dures and techniques which make up the 


body of those definite polic ies, methods, proce 


“operating rou 
and by which 


tines” under all persons of the managerial, 


supervisory and operating staffs can carry out continuously 
all functions involved in the production and delivery of serv 
ice to ¢ 


ustomers in ways aimed to promote efficient develop 


ment of properties, operations and markets 
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Every utility is equipped by the processes of manage 


ment with such organizational systems. In many com- 
panies these have been evolved carefully and tested over 
the years by the experience of “cut and try and are 
flexible enough in plan and applications to meet any 
changes in operating requirements or advances in the art, 
so long as there are no radical departures from basic 
technology, policy and methods of production, distribu 
tion and market development or in the procedures of ac 
counting and finance. The trend in these companies’ 
systems will be toward alterations in details rather than to 
change in basic patterns. In other companies, however, 
surveys may show that their organizational systems have 
become somewhat obsolete, or inadequate, in one way or 
another, to meet requirerents imposed by such factors as: 
Advances in the art; changes in doctrine or policy of state 
and federal regulation; and growth of “public power” 
movements. Such companies stand in need of objective 
studies of their internal organizations such as would dis 
close weaknesses and point out corrective measures which 
should be instituted. 

Organization-needed surveys for large utilities show that 
directly 


or indirectly engaged with performing functions having 


over 75% of total individuals on their staffs are 
to do with most branches of the applied sciences. The 
devising and operation of the multitude of organizational 
systems needed to carry out such functions can be done 
only by personnel well trained in their respective tech- 
nologies and fields of specialization and seasoned, by 
experience, in the processes of management 

As the industry grows, the need will increase for tech- 
nicians and other specialists who not only are trained in 
their particular fields but also educated, as far as pra¢ 
ticable, in the work and problems of other departments of 
the business. To meet this basic need and open up 
opportunities that will increasingly attract and hold indi- 
viduals who are qualified for employment in a business so 
exacting as the electric utilities, there is a need, industry- 
wide, to build up training programs for the benefit and all 
round education of personnel. Thus the whole body of it 
can be developed with due regard to individual aptitudes 
and inclinations, hidden talents discovered. and full pro- 
vision made in “line and staff” for future operation. The 
relative place of company experts and outside consultants 


differs in each situation but is an important factor to con- 
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sider in determining short and long term staff needs. 

The techniques and scope of market research, economi 
load building, load forecasting (short and long term) and 
system planning need further development in many situa 
Some advanced as 


tions managements are not as far 


others in such matters. In general, organizational systems 
as a whole need survey, overhauling and modernization, 
from time to time, just as much as physical property 

perhaps more so under certain conditions, Seeing to it 
that this is done of efficient 


is part and a vital part 


management 

Valuation Functions Many utilities under private 
management provide more oT less adequa ely for central 
izing those functions which pertain to matters of the 
“Rate Base” “Valuation Due to the 


many complex factors dealt with in public regulation of 


and of property 
the utilities, there is a need to broaden out cone epts of the 
rate base far beyond the usual concept that the rate base 
Valuation should be 


so conceived and organized as to comprehend 


of property is its cost functions 
subjects 
(1) Rates of return, (2) economics of the rate 


etlects 


sus h as 


base, ) 


evaluations of the processes, (4) and 


advantages of consolidations through 


and integrations 
which utilities have evolved as they stand today, (5) im 
pacts of ethciencies of management on the question of 
allowable earnings, etc. Staffs highly trained in the factors 
and techniques of such studies will be increasingly needed 
if the development of both private and public power sys 
tems is to pro eed along economic and orderly lines 
So-called “going concern value” will not be considered 
as an item additive to a property base. However, analyses 
and interpretations in terms of effects on qualities and 
costs of service of those elements of oragnization which 
better 


in rates of return 


are used to produce service at less cost, are 


reflectable when suitably demonstrated 
Such elements can be and the 


of proof for any utility with a history of good manage 


to be They 
are the work and impleme nts of management showing the 


fully proved instruments 


ment are found in its organizational systems 


way a property is operated and the way it is operated 8 
certainly a top factor influential in determining rates of 
returns such as will attract adequate supplies of new capi 
tal and stimulate the efliciencies that better the service and 
reduce its cost to the 
trend should be 


users. In such basic matters, the 


toward building into organizational sys 


tems means tor better demonstrating the elements of rate 


base, in the broad « oncept of the term, so as to bring the 


“facts of life” more effectively 


into valuation and rate 


pro eedings. The processes of demonstration are educative 
and valuable alike to commissions: also to executives and 


key men of the service properties—-public or privately 


owned 

Objectively considered, and without prejudice to legiti- 
mate projects of “public power,” the organizational sys 
tems of the “private” industry need a good deal of bolster 
ing in respect to policies and methods for fending off 
unjustified invasions. More and better organized opposi- 
tion, on national and local levels 


will be needed to meet 


threats of subsidized competition, in aid of « ompanies de 


siring to protect interests of their employees, investors in 
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threatened properties and users of their service. There are 
wide fields and opportunities in this phase of the indus- 
try’s public relations for building up staff specially quali- 
fied and trained to deal with such unjustified invasions 


as may arise 


Employment Trends The chart shows over-all 
employment trends for major parts of the industry repre- 
sented in the “private” utilities and municipal plants. 
( Federal, State and “Co-ops” representing currently about 
15 to 20‘. of the total industry 


capacity, are excluded due to lac k of employment data. } 


in terms of generating 
The line of total employment reflects the 917-27 growth, 
due to accelerated development of high voltage transmis- 
sion, interconnected operations, advance in the art of pro- 
duction and distribution, and the nationwide promotion 
of sales opened up by availability of more and better serv 
ice at reduced costs. This chart also reflects the business 
depressions and recoveries of the 1930 decade, temporary 
effects of the war and the rapid rise of employment fol- 
lowing the war. 

The down trend of employees per 1,000 kw of generat- 
Ing capac ity (lower line ) shows a hyperbolic shape. ] his 
is to be expected because of the effects of the great increase 
since 1902 in size of plant and units combined with inter- 
connected operation and reduced plant labor require- 
ments per unit of capacity. (EvectricaL Worwp, April 
24, 1950, points out that station forces are from 10% to 
65° below the average need prewar; also that new plants 
of 100 Mw and above require less than half the employees 
per unit of capacity than needed in the average prewar 
plant.) The chart shows that the average down trend of 
total employees per unit of industry capacity seems to 
be flattening out. Projection of this trend indicates 
an employment of a little be low 5 persons per 1,000 kw 


} 
capacity in 1965, 


Marketing On the marketing side, recent surveys 
by Evectricat Wortp (March 27, 1950) 
top sales executives in 51 companies, ranging in size 
from 25.000 to 500.000 
whole. thei 

differ widely 

belief of this 


desirable to 


showed that 


over believe, as a 


customers, 
sales departments are undermanned, but 
as to extent of deficiency. The 
that it 


residential 


composite 
group is, on 
double the number of 
staff for 
building by about 50‘ 


LO‘ es. 


average, would be 
sales- 


men, increase the 


farm and commercial load 


and that for industrial power 


sales by about Such increases applied industry- 


wide would indicate that a large field exists for additional 
employment of engineers and specialists in utility com- 
mercial departme nis 


However, it should be kept in mind that increase in 


sales man-power does not in itself get better results. Qual- 
ity, experience and special training of individuals enter 
in, to say nothing of the organizational systems under 
which they must perform. 

The pressures to increase employment will probably 
be offset by the effects of betterment in organization and 
eficiencies of personnel. In such event, it is logical to 
expect the trend of employment per unit of generating 
capacity may drop well below 5 persons per 1,000 kw in 
the future. 
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HERE ARE OTHER SAVINGS..... 


When you order General Electric Unit Substations your engineering 


Master Unit Substation 


involves only a simple one-line diagram like the one at the right. We 
do all the detailed specs, prepare construction drawings, electrical 
diagrams, operating instructions and other paper work to give 


complete co-ordination of the project--all this on one purchase order, 
and at lower costs than field assembled types ; 
: I Master Unit Substotions GEA-3800 
, rwmation ask your G-E Sales presentative , 
For further information ask your G-F es Representative for the Single-ciecyit Unit Substctions GEA-4300 


publications listed or write to Apparatus Department, General Electric Package Sebstetions GEA-4500 


Company, Schenectady 5, New York. Rural Package Substations GEA-5276 


22, 1950 @ ELECTRICAL WORLD 





SES a 


ae 


5000/6 250 Kvo 
3-@ tromsf. 
tO *A, lood 
rotio contro! 


10 %e 


FIELD-ASSEMBLED TYPE G-E UNIT SUBSTATION 


MATERIAL AND LABOR $66,182 MATERIAL AND LABOR $60,424 
OVERHEAD (20%) 13,236 OVERHEAD (20%) 12,085 
$79,418 $72,509 


SAVINGS by installing G-£ UNIT SUBSTATION $6,909 or 8.7% 


In this typical cost analysis* that shows the obvious advantage of using General 
Electric Unit Substations purely from an investment standpoint, the labor 
estimates on both jobs were the minimum, a factor that favored the field 
assembled type. As G-E Unit Substations arrive in large, cornmpletely-assembled 
units they are installed faster and easier, with lower labor costs 

Note that 20°, overhead was added in both cases. For a comparison of 
real costs, 10°; on the G-E Unit Substation against 20‘, on the field-assembled 
type would be more reasonable. Overhead is reduced when you order G-E Unit 
Substations because weeks spent in tedious engineering and detailing individual 
items are eliminated, at definite savings to you. Another item in favor of the 
G-E Unit Substation is its fan-cooled rating 442 kva greater than the field 
assembled job. At a conservative $5 per regulated kva this gives you further 


savings in favor of the Unit Substation 
*For one installation in 1949 


MATERIAL AND LABOR ; MATERIAL AND LABOR $60,424 


OVERHEAD (20%) OVERHEAD (10%) 6,042 
EXTRA FAN-COOLED CAPACITY werent 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SAVINGS by installing G.¢ yNiT SUBSTATION $15,162 or 18. 6% 
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HIGH-PRESSURE NOZZLES mounted on gun-type stocks hove 
helped cut by three-quorters the mon-days required to clean de- 
energized insulation and bushings in S$. Calif. Edison's substations 


DESIGN -CONSTRUCT 
OPERATE+ MAINTAIN 


SCOURING ACTION of woter stream at 600 to 800 psi has proved 
satistactory in areas subject to severe industrial contamination and salt 
air exposure. Surrounding structures are washed at the same time 


Clean Insulators in One-fourth the Time 


H. L. RUDOLPH 
Supt of Substations 
Southern California Edison Co 
Los Angeles 


Ma DAYS required to wash de 


energized insulators and bushings in 
Southern California Edison Co sub 
stations have been cut 75°. over 
conventional methods by a portable 
outht In this 


outfit can be used to wash surround 


washing addition, 


ing structural iron, screens at d other 


components to eliminate dirt: which 


in time would cause contamination of 
the insulators. 

Equipment used includes a stand- 
ard orchard spray outht and a 500-gal 
tank mounted on a truck. The pump 


unit is driven by 


a 4-cyl gasoline 
engine and supplies working pres- 
sures of 600 to 800 psi. Two 50-ft 
high pressure hoses can be coupled 
with 
two nozzles on the unit’s two high- 


together or used 


separately 


pressure outlets 
Nozzles 


stocks for ease of handling are oper- 


mounted on  gun-type 


ated by a trigger action. Nozzle ori- 
fices of either 4 or yy in. diam 
have proved satisfactory. Best results 
have generally with 
washing done at a distance of from 
10 to 15 ft. 


Severe 


been obtained 


industrial contamination 
plus salt air exposure in this area 
makes and 
bushings a major problem. This wash- 


ing outfit has so 


cleaning of insulators 
satisfactorily de- 
creased tedious and costly hand clean- 
ing that similar units will be provided 
for most divisions of the company. 


Ledger Sheets Receipted by Drilling Hole 


W HEN the customers’ bill form is 
prepared by The Dayton Power 
and Light Co a calendar block (1,4 
x 24 in. in size), which contains the 
days of the month from 1 to 31, is 
printed on the back of the customers’ 
ledger record. In the process of post- 
ing cash payments to customers’ ac- 


134 


records are fre- 
moved from the ledger pack on all 
accounts which have been paid in 
full. After the cash is proven, these 
ledger records are receipted by drill- 
ing a hole, by means of an electrical 
power drill, through the correct day 
of the month in the calendar block. 


counts, the ledger 


Mey 22, 


This scheme saves considerable time 
and effort over the former method of 
stamping each account paid by means 
of a rubber stamp. Approximately 
200 ledger records can be receipted 
with one stroke of the drill.—A. P. 
Hill, Supervisor of Customers Book- 


keeping Dept. 
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At this low price you should re- 
evaluate the dollar-benefits that 
switched capacitors can give you. 


Are these conditions present on your 
system? 


(a) Overloaded transformers? 

(b) 20°; or higher losses on peak? 

(c) Low voltage at time of peak or 

during emergency? 

To improv e these conditions, you can 
buy General Electric 13,200-volt auto- 
matically switched capacitor equip- 
ments for as little as $6.35 per kvar. A 
small installation expense (1 to 3 dol- 
lars per kvar) will have these capaci- 
tors operating on your system, eco- 
nomically supplying kilovars, in a 
matter of days. 

It will pay you to consider General 
Electric switched capacitor equipments 
for your system—to alleviate peak 
conditions at a price no other method More and more utilities are making large savings with capacitors often 


can match. {pparatus Dept. General installing capocitor kvar totaling between 20% and 50% of their system 


; pone . is iad dae peak load. Above, a 1620-kvar capacitor equipment on the system of the 
Electric Company, Schenectady SI Xe Portiand General Electric Company, Portland, Oregon. 
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Current range 
wnper 


Nofe wher connected for current readings, range switch % set fo A 


HARMONIC RECORDER consists of filter unit (left) which hos FILTER UNIT measures either fifth or seventh harmonic content 
no tubes, botteries or amplifiers. Recorder (right) is @ conventional of nominal 60-cycle waves. It offers three nominal voltage scales 
0.250 microomp, dc, inkless strip chart. Six of these harmonic from 0.2 up to 25 v rms, and three nominal harmonic current scales 
recorders have been used to take simultaneous readings during studies from | up to 250 microamp rms. In operation, microomperes recorded 
of fifth ond seventh harmonics on the transmission system of BPA are converted to true values by curves plotted for each scale 


Harmonic Recorder Improves System Operation 


L. R. SPAULDING many casés fifth and seventh har init built without tubes, batteries, 
Electrical Engineer onics were major contributors to wv amplifiers. It selects either the 
Bonneville Power Administration sa cae a Far . a : 
Portiend, Ore system telephone influence factor MK) or 420-cps component from a 
Tr! ind esonance problems omplex wave, rectifies it and feeds 
rw ‘any of these harmonics were d it directly to the recorder. Due to the 
ie stupy errecrs of hith and rectly traceable to rectifier loads i ws rrent requirement (0.11 amp) 
seventh harmonics on power system iluminum plants, but they also ap of the small 115-v ac driving motor, 
operatior Bonneville Power Admin eared to be transmitted throughout t iy in some uses be possible to 
istration has ce veloped a harmon eb neville syster 1? the recorder from a meterin 
recorder designed for direct conne vy these harmor voltages tial circuit when station servic 
tion to conventional metering circuits irrents simultaneously at var voita s t availabl 
It is arranged for quick conversion is points, six harmonic recorders \nalysis of charts taken simul, 
for either voltage or current measure were iilt. The recording cor ponent taneously has shown the effect of 
ments, with scales covering a wide is a conventional 0-250 microamp Various system changes on harmonics 
range of harmonic values : de, inkless strip chart recorder with = at different points Knowledge of 
Need for such studies arose when chart speeds of either 1 or 3 in. per these effects has helped minimize re 
wave analyzer tests showed that in he The second component is a filter lated operating difficulties 
. . 7. 


Mast Arm with Few Parts is Easily Installed 





MAST ARMS for street lighting have been streamlined by Cincinnati an eyebolt. Old mast arm (left) was supported by two rods (B), which 
Gas & Electric Co. New orm (right) hos only one supporting rod (A) were fastened to the pole with a brace (C). New most arms with 
above the mast arm. This rod is very easily fastened to the pole with fewer parts are easier to install than the old type 
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TYPICAL 
ANNUAL 
REVENUE 
Loss, 
METER 
MADE In 
193.4927 


MONTHLY USAGE KILOWATT HOURS 


This curve illustrates the expensive economy of using old 
watthour meters. Because of under-registration at high 
loads, lost revenue can amount to severol dollars per year 
per meter. Adjustments can not prevent this loss in revenue 
—-only a major rebuilding operation con do that. But 
fortunately, there's a better way... 

With the General Electric |-50, today’s most modern 
meter, there is no under-registration at high loads—no 
free kilowatt-hours, As shown in the characteristic curves at 
the right, accuracy under variations in load, temperature, 
and voltage is mighty close to perfect. This, in turn, means 
that your billing will be close to perfect. 


Time, to roting -.. 08d watthow, mokond © 


may cost you more to keep an old wotthour meter in service than 
to replace it with a modern I-50, Here are the reasons: 

1, Loss of revenue at increased loads 

2. Excessive operating expense 

3. High cost of rebuilding and modernizing 


GENERAL ¢ 
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i 
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TEMPERATURE IN DEGREES F 

A Annee —— 

8 9 106 «10 120 


aieliciaiemntlbconi ie ealateanrelien 
200 246 
Ratie of 1-50 readings te true kilowatt-hours; 1-50 meter rated 
15 amperes, 240 volts, 60 cycles, 3 wire, at unity power factor. 
rr, 
y / 
G 


Adopt the |-50 -todciy’s most modern meter-—as your standard. It earns 
more-—by proper overioad registration. It soves more by its design for 
stability of occuracy, loss maintenance. Ask your G-E representative for 
full information. Apporatus Depeortment, General Electric Company, 
Schenectady 5, N.Y. 
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ADHESIVE PAPER placed in special holder catches and holds dust 
After exposure the paper is 
covered with o cleon sheet and trimmed to include only the exposed 
crea. This technique was used in tests in St. Lowis and indicated thot 
flyash constitutes only @ minor portion of airborne contominonts 


and ash falling on the cutout oreo 


DUST-FALL DISTRIBUTION in St 
period. Vectors converge on location of each sample collecting station 
Direction of vectors indicates wind direction for given day; length of 
vectors shows relative density of foll for given wind direction 
thot dust fall was heoviest in most stations when wind was easterly 


Louis is recorded for 10-day 


Note 


Dust-Fall Sampling Determines Amount of Flyash in Air 


Conclusive evidence that flyash 
from steam generating stations in St. 
Louis, even prior to installation of 
dust amounted to only 
10° of the total dust and ash in the 


air has been presented by an im- 


collectors 


proved dust-fall sampling method. 
Developed by Union Electric Co of 
Missouri, this 
parent adhesive strips variously lo 


scheme uses trans 

cated to sample dirty atmospheres. 
Simple but effective, the method 
(1) is easily carried out by few work 
» 


men: (2) obtains samples that can be 


examined immediately or stored for 


long periods; (3) permits either 
quantitative or chemical measurement 
of the sample; and (4) is easily un 
derstood and interpreted by both the 
power company and the public. 
Sampling paper used in the tests 
is a transparent film of cellulose ace 
tale, 


enough to catch and hold 


with adhesive on one side heavy 
ash, dust 
particles or large cinders. It is avail 
able from several manufacturers in 
rolls with the 


temporarily sealed by a remoyable 


large adhesive side 
masking sheet 

Mountings for holding such paper 
consist of a wooden base, and a sheet 
metal template with a 5x6 in. cut 
out held in place by metal lugs (see 
photo). The template holds the ad 
hesive sheet which catches and holds 
any dust falling on the cutout area 

Sampler holders are mounted on 
distribution poles 14 ft above ground, 
in positions carefully chosen to pre- 
vent the samplers from being shielded 
by buildings or trees, or from being 
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biased by local dirt-producing con- 
ditions. In operation, the absence of 
“piling up” in corners or sides was 
convincing proof that little or no dust 
once caught was blown about or off 
the holder. It was found that 24-hr ex- 
posure to atmosphere did not change 
adhesive properties. Only with pro- 
longed exposure or old paper partly 
dried out was there any evidence of 
sample loss. After exposure the ex 
posed sheet is covered with a clean 
sheet and the edges trimmed to in 
clude only the exposed area. 

In one test 60 pole stations were 
a 10-day 
light truck 
These 600 samples were graded quan- 


serviced in an 8-hr day for 


run by two men in a 
titatively by using a selenium type 
photoelectric cell and meter in con- 
junction with a lamp on a constant 


The 


an exposed trans 


voltage 
light cut out by 
parent sample relative to that passing 


source percentage of 


through a clear sample determined 
the density index of ash fall. By chem- 
ically dissolving the exposed acetate 
paper and weighing the resultant ash 
in each, relative density was corre- 
lated to absolute quantities of ash 
fall. Further correlations were made 
for 10 days between daily samples 
and wind direction and velocity. 

It has been found in working with 
laymen groups that the transparent 
film samples are readily understood 
and appreciated. By pointing out the 
size of much of the dust particles and 
their complete lack of resemblance 
to a sample of pulverized fuel ash, 
attention can be better focused on the 


May 22, 


nature of the problem. In addition, 
suc h phenomena as agglomeration of 
fly ash particles discharged from elec- 
trostatic precipitators have been 
caught, and the cause corrected. 

caught by this method and the cause 


corres ted. 


Burner Repair Method 
Reduces Boiler Downtime 


Bones OUTAGE TIME, for the re 
placement of burned impeller plates 


on combination oil and gas burners. 
has been cut in half by a new way of 
removing and replacing burners 
Previously, removal of burner as 
sembly necessitated the cooling down 
of a boiler for 24-36 hr so that it 
could be entered. However. the op- 
erating crew at the Wichita Plant of 
Kansas Electric Co has 


developed a method for removing the 


Gas and 
burner without entering the furnace 

By pushing a wire through the 
burner tube and working it out one 
burner assembly 


furnac e door, the 


can be slid on the wire and out 


through the To replace the 
burner, the procedure is reversed. 


door. 


While this method requires shutting 
down the boiler it does not require 
as much cooling time as the previous 
method did. 

On trial, a boiler was dropped 
after the evening peak and allowed to 
Then the 
The 
10 AM, 


cool until early morning 
impeller plate was repla ed. 


boiler was on the line by 7: 
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* RM meons “Repetitive Manufacture’ —o type 
designation covering G-E power transformers with 
standardized construction and preferred -listed ratings 
vp to 10,000 kva and 69 kv. This effective standord- 
ization, sensibly flexible with optional features, gives 
you lower cost and faster shipments 


THIS ACTUALLY HAPPENED! 


Purchaser asked for quotation 
on these transformers: 


3 transformers, 1000 kva each 

Primary —22.7 kv 

Taps--4 above primary, in 
600-volt steps 

Impedance— 6%, 

Oversize bushings 


Our quotation: 


Shipment— 13 weeks 
Price— $12,807 net 


We also quoted onRM-standard 
transformers as an alternate: 


3 transformers, 1000 kva each 


Primary — 22.7 kv., an optional 
RM voltage 


Taps—4 above primary, in 
2% | 568-volt) steps 

Impedance— 51/2 %, 

Oversize bushings —an RM op- 
tion included in price. 


Our alternate quotation: 


Shipment— 6 weeks 
Price— $11,457 net 


Purchaser bought RM. Complete shipment actually made in five 
weeks. He saved 8 weeks in delivery, more than 10% in cost. 


Ask for catalog GEC-479. Apparatus Deportment, General Electric Company, Schenectady 5, N. Y. 


Deon sea 
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“M”’ SERIES LOAD TAP CHANGERS USED ON MOLONEY STEP VOLTAGE 
REGULATORS, POWER REGULATING TRANSFORMERS AND LOAD RATIO 
CONTROL TRANSFORMERS INCORPORATE REACTOR BY-PASS SWITCHING 


SWITCHING REACTOR LOSSES ARE ENTIRELY 
ELIMINATED ON VOLTAGE REGULATING APPARATUS 
WHEN REGULATION IN 114% STEPS IS USED 


Moloney “M” Series Load Tap Changers are provided 
on Load Ratio Control Transformers, Power Regulating 
Transformers, and medium and large ratings of Step Volt- 
age Regulators. A separate switch is used for breaking 
load current, a feature heretofore supplied on only the 
very large ratings of regulating apparatus. The design 
of this switch and the timing of its operation in conjunc- 
tion with the Tap Selector Switch, are such that the 
Switching Reactor is by-passed in a// operating positions 
on 1%% step apparatus and in half of the positions on 
56% step apparatus. Since no current flows through the 
reactor when it is by-passed, there are no reactor losses. 
How by-passing is accomplished and the sequence of 
operations in changing from one tap position to another, 


is illustrated on the opposite page. 


The Tap Selector Switch on 
Moloney Load Tap Changers does 
not have to perform the dual func- 
tion of breaking current and 
changing taps. A separate Load 
Transfer Switch (upper left) makes 
and breaks the circuit, eliminating 
all arcing duty from the Tap Se- 
lector Switch (bottom), and 
making it possible to use longer 
arc clearances and highly acceler- 
ated breaker opening and closing 
speeds, with consequent increase 
in interrupting capacity. Reversing 
Switch at upper right. 


MOLOWNEY EteEctaic company 
Sales Offices in all Principal Cities 
FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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Moloney three-phase Load Tap Changer with automatic con- 
trols. Top assembly contains Tap Selector Switch, Load Transfer 
Switches and Reversing Switch. Motor drive and auxiliary 
equipment cre at lower right. Automatic controls ore at lower 
left. Moloney Avtomotic Control equipment feotures a super- 
sensitive voltage regulating relay and an electronic time delay 
circuit. A complete line of remote-manval and automatic con- 
trols and associated equipment is available. 


Write for Bulletin No. 
LTC-901 describing 
the Moloney Load Tap 
Chenger with Aute- 
matic Controls. 
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ENGINEERING REFERENCE SHEET 


A Method for Estimating Requirements 


of Transformer Cooling Fluid 


TYLER G. HICKS, Summit, New York 


Chart permits quick estimates of cooling fluid flow rate for forced-oil-cooled, syn- 
thetic-fluid-cooled and water-cooled transformers, also allowable transformer kilowatt 


loss. It is useful for performance checks, design estimates and comparison of various units 


Example for Use of Chart 


Problem: How much oil at an ini 
tial temperature of 25 C is needed to 
cool a transformer with a 100 kw loss 
if oil temperature rise is 24 C? 

Solution: Enter the chart at a 104 
kw loss and project to an initial tem 
perature of 25 C(abc). From the in- 
tersection (b) with the reference line 
project to 24 C temperature rise 
(dbe) 

Result: Read 40 gpm, flow re 
quired 


Ow and 
synthetic fluids 
BH25 

60 


cr 
\ 


Cooling fluid tempercture rise, deg C 


Initial temp 


of cooling fluid deg 


CHART is based on the equation* 
G = L/TK 


where 


Cooling fluid flow required, GPM 


oss, kiloworts 


° 


G cooling fluid flow rate, gallons 
per minute 
total loss, watts 
cooling fluid temperature rise, 
deg Cc 
a constant depending on ini- 
tial temperature of cooling 
fluid; it varies from 104 for 
oil or synthetic liquid at 25 C 
to 264 for water at nominal 
temperatures 


* Equation and constants used in plotting 
Se tae son ee a. a THIS CHART is useful also for performance checks, design estimates, and comparison of 
NEERS, McGraw-Hill Book Co, 1949, Sec ¢ vorious units. By entering the chart with an available flow rate, temperature rise, and initial 


par 73, Eq (636) temperoture, the allowable loss cam be found in a manner similor to that described at left 
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For best service where circuits heat up... 


From copper conductors to protective jackets, Roebling 
wires and cables (more than 60 stonderd types) ore made 


tirely in Roebling plants. Engineering ond the most modem Rae 


techniques ond precision machines assure quality products, unex 
celled for service and economy. 
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V. C. Cable that stands 
the gaff 


NEXT TIME YOU NEED new leads for mo- 
tors, generators, transformers or oil switches, 
make them Roebling Varnished Cambric 
Cable! There's nothing better for heat resist- 
ance . . . they'll give you brand new de- 
pendability . . . save you time and money! 


Roebling Varnished Cambric Cable is 
made in single and multiple conductor types 
~single, from 2,000,000 C. M. to No. 14 
A.W.G.—multiple from 500,000 to No. 14 
A.W.G. Both constructions are adapted for 
use up to 17,000 volts between phases for 
unshielded multiple conductor ... up to 
21,000 volts between phases for single con- 
ductor and shielded cables on ungrounded 
neutral systems .. . up to 28,000 volts between 
phases for single conductor and shielded 
cables on grounded neutral systems. 


Write for full information, or call on your 
Roebling Distributor—he'll be glad to help. 
John A. Roebling’s Sons Company, Trenton 2, 
New Jersey. 


— 
al 


ROEBLING 


A CENTURY OF CONFIDENCE 
Atlanta, 914 Aven Ave. * Boston, 51 Sleeper %. * Chicago, 
S525 W. Reosevelt Read *. Cincinnati, 3253 Fredonia Ave. 
® Cleveland, 701 St. Clair Ave., N. E. * Denver, 4001 Jock- 
son St. * Houston, 6216 Navigation Bivd. * Les Angeles, 
216 S$. Alameda St. * New York, 19 Rector St. 

* Philedelphia, 12 S$. Tweitth St. * Portland, 
1032 N. W. lath Ave. * San Francisco, 170 
Seventeenth %. * Seattle, 900 First Avenue 5. 





nloaded ... 
Installed... 
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Recently a large steel corporation in Kansas City, Mo., ordered this nine-frame, 
600 volt I-T-E secondary distribution switchboard as part of a modernization 
program to replace obsolete distribution equipment and provide additional inter 
rupting capacity 

A quick changeover was essential . . . 


Shortly after the switchboard arrived at a Kansas City freight yard, it was unloaded 
from the flat car and transferred by truck to the switchhouse, positioned relative 


to points of cable entry, main connections were made, and the power switch 
thrown —all within 48 hours! 


This switchboard was installed easily, quickly and economically because it was 
completely assembled and thoroughly tested at the I-T-E factory prior to shipment 
1-T-E engineered the job, supplied all components, installed all internal wiring, 


shipped the board as a complete unit. Only external cable connections were required 
after installation 


Here’s proof that you can modernize your plant easily, quickly and economically 
And there are many other benefits you get with I-T-E Low Voltage Switchgear 
Here are a few: 


; 
} 
: 
} 
t 
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@ CAREFUL APPLICATION: I-T-E application engineers carefully apply the equipment 
to your needs and see that it is built to fit your requirements. All components 


that go into 1-T-E switchboards are the finest obtainable, carefully coordinated 
into ethcient functional units. 


ATTRACTIVE APPEARANCE: When you purchase other equipment you select it 
partly for appearance because you know how important it is to the efficiency 


of your personnel. Your plant personnel will react just as favorably to more 
attractive switchgear 


DEPENDABLE CIRCUIT BREAKERS: No switchboard can be more dependable than 


the circuit breakers in it. I-T-E circuit breakers 


SOS NNR IRENE 


offer you the trouble-free protection so important 
to proper plant operation. 


% 
j i 
Positive-acting Air Circuit Breakers i AAPOR SesrC mene #): 
Type KB Breaker. 25,000 RMS Amp. Interrupting i <a 1 
Rating. 600 Amp. Continuous Rating. 2, 3, or 4 

Pole Manually or Electrically operated 


Send for these descriptive bulletins: > 
BULLETIN 6003-D: A complete reference guide to 
1-T-E 600 V. Switchgear Assemblies. 
BULLETIN 7000-A: Describes I-T-E’s newest 5 KV 
Switchgear 
Get both bulletins—ask your local 1-T-E 
Repre sentative, or write I-T-E General Offi cs 











MULTUMITE SWITCHGEAR IS COMPACT... EFFICIENT! 


The compactness of I-T-E Multumite assemblies is well illustrated in the 
above photo. Behind the attractive exterior of this switchboard are strong, 
efficient breakers and components-—designed and built to provide positive 
protection of secondary distribution systems. 


Electrically welded steel frames—one for each vertical group of breakers 
are bolted together on a continuous channel-iron sill (furnished by I-T-E) to 
make a strong, rigid, and self-supporting structure. In addition to keeping the 
switchboard rigid in transit, the sill provides an excellent vermin-proof base 
for installation. 


For extra protection of equipment, each breaker is in a separate metal com- 
partment formed by horizontal and vertical steel barriers welded to the 
frame, exterior metal panels, and the metal back of breaker itself. 


This bus compartment is designed for easy access 


Here's another reason installation of I-T-E Low Voltage 
Switchgear is so easy. A spacious bus compartment with a 
single horizontal bus facilitates cable connections, makes 
them easy to get to provides more space for outgoing 
cables. Full-height hinged doors swing wide, can be removed 
easily. The whole compartment is planned for maximum 
accessibility and greater convenience! 


: ee 
a 


oe 


Form more re dependable Switchgear 


ineunnnni@Gey Ital 


1-T-E Circuit Breaker maine * 19th & Hamilton Streets * Philadelphia 30, Pa. 
Power Switching Equipment: Railway and industrial Engineering Co., Greensburg, Pa. 
Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto ©* Export Sales: Philips Export Corp., New York 


SWITCHGEAR © UNIT SUBSTATIONS » ISOLATED PHASE BUS STRUCTURES © CIRCUIT BREAKERS © MECHANICAL RECTIFIERS © RESISTORS » SPECIAL PRODUCTS 








ENGINEERING REFERENCE SHEET 


No. 50-22 


Sag and Tension for Rural Lines 


Copper, ACSR in Light Loading Area 


Data are presented for two sizes of bare hard drawn copper and ACSR conductors; an 


adaptation from distribution standards of Gulf States Utilities Co, Beaumont, Texas 


Maximum Tension Loeded 


30 deg, 9 Ib Wind 


545tb No. 4 ACSR 
775» No. 2ACSR 


800 Ib 
1160 lb 


No 6 BHD Copper 
No. 4 BHD Copper 


Lse these figures for calculating 


guy loads. 


Table | and I, 
based on 400 ft ruling span for BHD 
500 ft 
are for 
called 


Tensions,” except that the last column 


Figures given in 


copper and ruling 


ACSR, 


and are 


span for 


stringing new wire 


“Initial Sags and 


gives sags and tension at 60 deg 


after it has been loaded, which are 


| ensions 7 
loaded 


exceed 50% of 


called “Design Sags and 


Maximum tension under 


condition does not 
ultimate wire strength. 

Governing condition— 25° maxi 
BHD 
10 dew (for 
ACSR }. final sag, no ice, no wind 


For 


struction, use spans and sags below 


mum strength at 60 deg (for 


copper}, final sag, and 


accuracy on long span con 


dotted line when stringing wire by 


the tables at right. 


Maximum Level Ground Span on 35 ft Poles 
18 ft Minimum Ground Clearance 


Primery and Neutra! only 


No 6 end 4 BHD Copper 

No 4 end 2? ACSR 
Promary or 2 Secondaries 
No 6 and 4 BHID « 
N 4 end 2 ACSR 


Neutral end 1 


peer 


TABLE | -Segs end Tensions for No. 6 and No. 4 Bare Hard Drawn Copper Conductors 


SAG (in) 

Seen 

Length 
ft 


At Tempereture (Deg F) 


70 80 90 


200 16.0 
225 20.0 
730 274.0 
275 3.0 


300 36.0 
325 ‘ . 42.5 
350 ) ) 490 
75 , 56.0 


400 ‘ 1 640 
42s 570 C 12.0 
450 > 805 


Conductor TENSION (Ib) 


266 320 
400 492 


No. 6 BHD 367 350 335 320 305 


No. 4 BHD 548 520 500 478 455 435 418 


TABLE Il — Segs end Tensions for No. 4 end No. 2 ACSR (6 Al/ str.) Conductors 


SAG (in 
At Temperature (Deg. F) 
80 90 
16.5 
19.0 


22.0 
25.5 


200 21.5 22 
235 25.0 26 
29.0 31 
33.0 5 


270 


310 


29.0 355 37.5 
3c 10 400 425 
37 450 48.0 
410 3 500 53.0 


554 
oie 
ore 


59.0 
65.0 
11.5 


TENSION (Ib 


Conductor 


No. ? ACSR 630 $95 510 474 
No 4 ACSR 0 2¢ 390 360 320 300 


over 365 ft: for No. 4 and No. 2 
ACSR the values are 525 ft and 420 ft, 
respectively, as listed in the foregoing 
table. 


secondary of No. 6 and No. 
+ BHD copper may be strung in any 
150 ft by 
nediate poles to reduce length to not 


Future 


span up to setling inter 
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 HCTURN wt ©.B BUSHINGS 


OF ANY CIRCUIT BREAKER 
ail 


Respect for the high value of a bushing 
is well demonstrated by a comment re- 
cently received from an official of Pacific 
Electric Manufacturing Corporation 
“The insulating bushing is such an im- 
portant part of a high voltage circuit 
breaker that it deserves only the best of 
handling on the erection floor. Our prac- 
tice is to bring the bushing, in its un- 
opened factory crate, directly alongside 
the circuit breaker in which it is to be 
installed. By use of a special rigging, an 
overhead crane then lifts the bushing 
and lowers it gently into place, guided 
by two skilled men. All factory inspec- 
tion tags are left on the bushings so the 
user will receive them exactly as shipped 
from the manufacturer.” 

It is significant that an apparatus 
builder who makes such a definite point 
of the importance of bushings on his 
equipment is likewise one of the largest 
and most consistent O-B bushing users. 
And it is perfectly obvious that, while 
bushings don’t make the equipment, a 
piece of apparatus is no better than the 
bushings put there to serve it. 

This attitude of an independent, capa- 
ble manufacturer may suggest the wis- 
dom of specifying O-B bushings on your 


own station equipment. 


MANSFIELD, OHIO, U 





HE-TENSION NEWS once 


How to Kego the service you once 
bought in Switch Insulators 


These O-B switch insulators looked just like 
any other insulator when new—they specified 
the same—maybe someone even thought they 
were just the same. That was in 1927! 

Twenty-three years later these O-B insula- 
tors still retain their original ability to serve 
this substation with complete satisfaction 

In buying switch insulators, it isn’t so much 
what you get as what you keep’ Standards as- 


| 


YK et ! 


as 
a 


sure you that, in new insulators of any reputa- 
ble make, you get the same. These standards 
can't assure you of an insulator’s “staying 
power,” however. Here, you rely upon the past 
record and integrity of the manufacturer. 

If you want to keep the satisfaction you orig- 
inally bought, and keep it for the longest time, 
operating facts prove the soundness of making 
O-B your first insulator choice. 


<a “ 


i 
er. | 
: 


a 
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PICK THE POST 
YOU WANT 


-Is Here 


O-B’s tradition of fine manufacture and 


realistic testing, backed by post experi 
ence extending to the early days of this 
class of insulation, is embodied in the 
present complete listing of posts, found 
in your O-B catalog. 

Are all these O-B posts on your pur- 
chasing standards? Be sure of this in 
order to avail yourself of O-B’s repu- 
tation for building the best in any in- 
sulation 





BLAST TUBE mounted on 110-kv air break switch (left) directs 
gas blast toward arc to hasten interruption. Petticooted tube plus air 
gap hos values of flashover and impulse voltages equal to those off 


stack. During field tests (right) on 43 miles of 110-ky line, gos blast 
was used on outside phases but not on center phone. Absence of 
arcs on outside phases illustrates effectiveness of blest tubes 


Gas Blast Interrupts Are On Air Breaker Switch 


S. C. KILLIAN 
Chief Engineer 
Delta-Star Electric Co 


s 

I OR INTERRUPTING relatively small 
currents at L110 kv and above, a gas 
blast device, mounted on a standard 
air break switch, extinguishes the are 
before the switch is fully opened, The 
blast device is essentially an insulated 
porcelain tube which directs air or 
nitrogen, compressed to 110 psi, to 
ward the switch contacts at a prede- 
termined time. 

switch 


In operation, as the air 


(hand or motor operated) 


cam-actuated valves open at the cor 


opens, 


Based on a paper presented before the annua 
Midwest Power onference 
the Illinois Institute of Tex 
10%) 


and sponsored by 


April 


hnology, in 


Guides 


THOMAS F. DOWNING 


Philadelphia Electric Co 
Philadelphia 


ry 

I o INSURE that all coals received are 
within contract specifications, Phila- 
dephia Electric Co has developed a 
set of guides which cover standards 
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rect time to admit gas into the blast 
tube. Before the switch reaches its 
fully open position, the valves reclose 
to conserve the gas supply. 

The blast tube is located below live 
parts to limit potential on the tube. 
The air gap in series with the petti 
coated tube gives a wet flashover value 
equal to that of the stack. Dry flash- 
over and impulse values also equal 
those of the stack. 

\ spring-mounted hinged cover at 
the orifice of the tube prevents the 
entrance of dirt and moisture but does 
not interfere with the gas blast. For 
115- and 161-kv switches, a gas veloc- 
ity in excess of 5,000 fpm persisted 
with only little decrement in a circle 
of about 9 in. in diameter at the arc. 
It is reported that even a very high 
wind would not deflect the gas stream 


for Proper Selection 


and sources of coal, contracts, coal 
evaluation ‘and policing of samples. 
These guides apply to all coal-burn- 
ing equipment, which includes under- 
feed stokers, slag tap or dry bottom 
furnaces, a hand-fired 
plant 


low-setting 


steam heat and by-product 


ovens for producing gas and coke. 


1950 


enough to make it ineffective. 

The device has been field tested 
principally to interrupt line charging 
currents. In tests made at 110 kv, 
lengths of line up to 43 miles were 
dropped without difficulty, the charg- 
ing current being about 17 amp. Dur- 
ing interruptions made without the 
gas blast, arc rupture never occurred 
until the switch blade was fully open 
or almost fully open, and ares of 30 
and 40 ft appeared. 

Tests were also made on 134-ky in- 
stallations. Lengths of line up to 50 
miles were dropped without experi- 
encing difficulty in any of the inter- 
ruptions. At 134 kv the charging cur- 
rent on 50 miles of line is about 21 
amp. Loop interruptions were also 
made without difficulty. Phase spac- 
ing was 16 ft. 


of Coals 


Daily records of input, output and 
coal analyses have been taken for a 
long period of time. From this data 
and direct costs which can be esti- 
mated, it is decided which available 
coal characteristics are best for the 
Factors used in 


purpose intended. 


steam generating standards are soften- 


15) 





ing and liquid ash fusion tempera- 
tures, moisture, ash, sulphur, Btu/lb 
and grindability. Volatile matter is 
a factor in some plants but it is not 


included in the standards. Grinda- 
bility is not included in the standard 
for stoker coal. Requirements for 
| coke oven coal include gas yield and 
| coke structure. These standards are 
| the basis for evaluation. 

Sources 

| Tributary coal fields of Pennsyl- 
vania and northern West Virginia 
contain coals suitable for all com- 


pany uses. General knowledge of 


leach coal seam of every producing 
district is valuable. In considering 
a new shipper, the mine is inspected. 
The intelligent combining of analytic 
B | results of face samples, mining condi- 


tions and preparation facilities gives 
a fair indication of the quality which 
can be shipped. It also indicates the 
proper coal use. Reliability of the 
shipper and remaining coal reserves 
lalso are considered. Periodic visits 
to mines and personal contact with 
the local mine management are both 
recommended. 


Contracts 


T he purchasing department is sup- 
plied with specifications which it is 
believed individual mines can meet. 


These are based on past performance 


and any knowledge of changed min- 
| ing conditions or added equipment 
which may influence quality. After 


EASY TO specifications are agreed to by the 
WORK AND prospective vendors, they are written 
HANDLE into the contract. Prior to contract- 


ing, the purchasing department is also 
given the value of coal from each 
mine. This value is based on sug- 
gested specifications applied to stand- 
ards at a specified delivered cost. 

Most of the generating station coal 
is delivered in barges. Each barge 
is sampled throughout its unloading. 
Every 1,000 net tons of rail coal are 
sampled. At the end of each month, 
analyses of each coal are averaged. 
Cost to the company for each coal is 
obtained by calculating divergences 
from standards. 

When monthly calculated cost of a 
coal exceeds estimated cost on con- 
tracted specifications, the weekly 
order may be reduced until coal qual 
ity returns to expected limits, or all 
shipments may be suspended. In 
such cases, the vendor is advised of 
the reason for curtailment of order. 

As soon as an analysis which is 
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Preferred by Linemen for their ease of in- 
stallation—Fargo Connectors are built on the 
same principle as the ordinary bench vise 
... with the same high mechanical efficiency 
for converting a torsional force into a com- 
pressive one—so they hold permanently! They 
make a vibration-proof contact... require 
no attention after installation--and provide 
an ideal, low-resistance connection at a cost 
built like a vise 


no more than other types. clei 


EASY TO'USE 


*Approved by Underwriters’ Laboratories, Inc. 


Fargo distribution Connectors are available 
in lap jaw, straight jaw, diagonal jaw and 
spacer-bar types. Also, there are Fargo 
Connectors for transmission and heavy-duty 
distribution installations, Your Line Material 
Field Engineer will be glad to give you com- 
plete details on these, as well as other time 
and labor saving devices in the Fargo line. 
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out of line with contract specifica- 
tions is received, the vendor is given 
the results by telephone. If subse- 
quent deliveries continue out of line, 
shipments are curtailed or suspended. 
4, field examination indicates whether 
the lapse was temporary or whether 
other arrangements should be made. 


LITE-BLOX 


eed 
the ONE answer to every troffer n 


offer problems 


t 
with thopsands of recessed tr koged” 


f erience ‘ 
From 10 years xP ~o complete new “poc 


this dynamic development 


comes 
line that is far more .-- 


R MAXIMUM FLEXIBILITY is obtained 
from meter racks above since cross members 


i i be adjusted up or down and meters can 
” th tailored trim can 
“Hand-Crafted appearance ss bosed on 12” grid be moved to any position on cross member 
i — any P 
e design freedom 


nd slimline lamps 
hielding media 


* 


e Infinit 


, 20 sizes of popular standard a 


Meter Racks Built 
» Wide range of diffusing and s | 


For Flexibility 


és Vv. M. SPRANGEL 
Meter Superintendent, 
Public Service Company of Oklahome 
binations Tulsa 
se ynit for 31,360 troffet com 
e One basic unit for 


lete row 
5 ber for a comp 
* Simplified ordering Seed kly converted to teebar—or vice verso M ETER RACKS with maximum flexi- 
hand con e quic 
Flange types on 


bility and convenience have been 


. 


fabricated in Public Service Company 
te of Oklahoma’s meter shop from Uni- 
3 strut metal framing. The all-purpose 
i \| —no joiners framing is similar to conventional 
its ready to insta . 
ate Pea : ed-type machinery — easy to align construction channe\ iron but has a 
nced- . : 

Precision = ns foot-lengths — no trimming ot lip on each side te permit vertical 
Patented end KO's assure accurate adjustment of the horizontal bars and 
end of rows horizontal adjustment of the meter 
rest GUTH hooks. Horizontal channels can be 
a Bulletin 869-H moved up or down, sliding in the slot 

or 


of vertical channels, to any desired 


* 
* 


. 


For full details call your ® 
sesident engineer or write 
position. Meter hooks can be moved 
to any position by sliding them along 
the slots of the horizontal channels. 


G \ patented nut which tightens to 
IGHTIN the shoulders of the iron forms a 

sturdy metal rack. No holes have to 
+ ST. Lows 3, mIssOuR! 


be bored into the iron. This makes 
the racks entirely flexible as to size 


rot cowin F. GOTH COMPANT 


May 22, 1950 @ ELECTRICAL WORLD 





‘ 8, , c 


Your order reached our office as: eo. $ vek 8 AM, 


It was entered and a messenger delivered it to our Production Department (under the same 
roof). 


Production checks with Warehouse (under the same roof) to see if the product is in stock. 


If it is in stock, your material moves promptly from Warehouse to Shipping Department 
(under the same roof). 


If the material ordered is NOT in stock, our Manufacturing Department (under the same 
roof) immediately starts the wheels to produce your order. 


YOUR ORDER IS ON THE WAY 


And by the clock on the office wall, it is 8:15 A.M. (YES, SIR! THAT SAME DAY!) 
OUR ACSR CONDUCTORS are built to highest, specifica »ALVANIZED STEEL STRAND, highest quality, menufactured 


tions, laboratory-tested, and are immediately available in 4 and stored in all grades, sizes and construttion, shipped in 


ga. to 2,000,000 Cir, Mils. 
BARE COPPER WIRES AND CABLES-—A full range of ACSR ACCESSORIES—We maintain large stocks for imme 
res from 14 ga d to standard strandings up to 2,000 


4p YN / jiate shipment with Conductors A 
eM 


r r@eis. 


compiete assortment 
available for prompt shipment re n Armor Rods, straight and preformed; Twisting 
Tie Wires, Flat Alurninum Tape, Clips, Clamps 


ead Ends is available. 


WEATHERPROOF COPPER WIRE is also stocked to make 


mplete mixture of distribution line material available in and [ 


ioment 


OUR OWN TRUCKS DELIVER, ANYWHERE IN THE SOUTHEAST, WITHIN 48 HOURS. 


SOUTHERN QUALITY “"%__ ay _s=™ SOUTHERN SERVICE 


meets every test ~~ excels the rest 


\ A (cc 
QUEERS, © PHONE 7.3325 pie mime some WRITE P.O. BOX 989 
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S and variable as to hooks for different 
Cn7 TS a VA Data 2 size meters. Metal hooks, made in 
a loca! supply house, provide hangers 


a eae eee) forthe meters 
seagate as 


GENERAT( 
TRANSFOR 


CIRCUIT 
ae ee, 


MOTORS, ETC 


TEST-SET assembled by Toledo Edison Co 
for applying 240-v ground test to every 
meter. Graphic wotthour meters may be 
checked for proper connections by applying 
a 100% or a 50% power factor load 


Checks and Rechecks 
Improve Meter Testing 
P. R. KNAPP 


General Supt 
Toledo Edison Co 


A uniT has been added to all test 
tables of the Toledo Edison Co 
whereby every meter is submitted to 


a 240-v ground test (see illustra- 
tion This is done not to test coil 
insulation but to locate a ground or 
short on the meter base that would 
cause trouble when the meter was 
connected to the socket. 

A socket has been added to all test 
tables to prove that meters run after 
testing. This eliminates complaints of 
“dead” meters at monthly reading 
time 4 bank of sockets has been 
wired on a temporary board to give 


Protect operator. Ime-swit “ho 
and Approved by Under- - itch “hot 


boratories, Inc. and Fac- time run This method shows up 
' troubles faster than any other way. 


water” meters a 


2 xe SPP Fi 


Spring-wound clocks have been re- 
placed with motor-driven clocks on 
graphic watthour meters. This en- 

N I b ie § bet a baal I § A fi + 't) sl a hn " i ables two or more graphic meters to 
NGUISHER DIY N MARINE indicate on charts the maximum de- 
otc taesca ccheling vl sdhcial hehe ahah ; Ms mands simultaneously. 
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FOR YOU 


YOUR 1950-51 GUIDE 
TO SERVICE PLUS 


WITH OUR 


LATEST WAREHOUSE PRICES 
AND EXTRAS 


Complete list of available stock 
Important reference charts and tables 


Colored sections 
for special products 


22 tabs for quick 
product reference 


Easy to read Easy to use 


’ . enn “ “ f 
A mu“usg for Wei BEY Cugerv F 
‘ v 


@ Our new °50-’51 Stock List and Reference Book is a 
necessary and valuable tool for ev ery steel user. Princi- 
pally, it contains a complete listing of readily available 
stocks of steel, aluminum, tools, equipment and machin- 
ery. In addition, it now contains facilities for easy 
computation of up-to-the-minute prices. Colored sec- 
tions for special products, finger tabs for principal items, 
and a complete alphabetical index are only a few of the 
features that make it easy for you to use. 

If you want “Service Plus,” you'll want this book on 
your desk all year. Fill in and mail the attached coupon 
at once, 


United States Steel Supp’ ty Company 
204 S. La Salle Street 
Chicago 4, Mlinois 


Gentlemen: Please sen! me, wi ie “at ehliontion. a 
Oe Tae TS St ieee SOE a ul Reference Book 
lam attaching « of my company lette eiecae 
Name 

Tithe 

Firm 


City... 


UNITED STATES STEEL 
SUPPLY COMPANY 


Warehouses and Soles Offices: BALTIMORE - BOSTON - CHICAGO 


) CLEVELAND + LOS ANGELES 


PORTLAND, ORE. + SAN FRANCISCO 


MOLINE, Ill. + NEWARK ~ PITTSBURGH 


SEATTLE + ST. LOUIS + TWIN CITY (ST. PAUL) 


Sales Offices: KANSAS CITY, MO. - PHILADELPHIA - ROCKFORD, ILL. - TOLEDO - TULSA - YOUNGSTOWN 
Heodquarters Offices: 208 S. La Salle St.—Chicago 4, Ill. 


UG Oe B6) ge oe 
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LOAD BUILDING 


ELECTRIC FURNACES anneal stainicss steel jet engine aft-trames 


Genera: Electric Co phote 


furnaces, each rated 135 kw, have carefully controlled annealing cycle which relieves stresses 


Electric Furnaces Improve Stainless Steel Annealing 


Iwo electri furnaces 


HOAN-TYPI 
135 kw, have 


installed at the Solar 


San Diego, Calif 


rated at recently been 
Aireralt Co im 
for annealing aft 
frames of aircraft turbo-jet engines 
These furnaces are capable of anneal 
frames at once, two to a 


They 


ing four 


furnace operate with a pro 
tective atmosphere and have a care 
fully controlled annealing cycle which 
within the metal 


steel 


relieves 
work of the 


The furnaces are 


stresses 
stainless frames 
situated side by 
side and are so arranged that either 
lifting 


hoist and 


furnace can he charged by 


the furnace lid with a 
depositing it on top of the adjacent 
furnace 
into the means of the 


hoist and the furnace cover replaced 


Then the frames are placed 


furnace by 


An atmosphere gas converter sup 


plies a protective atmosphere ol 


carbon dioxide, nitrogen, carbon 


158 


monoxide, and a small quantity of 
hydrogen. The air-gas ratio is ad 
justed to produce a neutral mixture 
for purging the furnaces at the 


beginning and end of ea h evele 
Ribbon resistors 
walls of the 
radiant heat to bring the 
up to the 


tective 


supported on the 
lurnace casing, provide 
equipment 
proper temperature. Pro 
atmosphere circulating cool 
ng systems built integral with each 
furnace permit forced but regulated 
after the 


omple ted 


cooling heating cvcle is 

The frames are put in the furnaces 
ind removed from them atat mpera- 
thus the 


s completely stress relieved, without 


1K) | 


' 
ture below material 


»bjectionable oxidation The heat 
treating cycle consists of heating the 
naterial to 1,650 F at the rate of 
100 F per hr and holding the mate 


rial at 1.050 F for a period of three 


RESIDENTIAL ° 
COMMERCIAL + INDUSTRIAL 


The two box-type 


May 22, 


RURAL 


hours. At the end of this time, the 
power input to the furnace is shut 
off and the atmosphere gas cooler 
cools the furnace at the rate of 200 F 
per hr to a temperature of 500 F. 
The heat treating cycle is carefully 
controlled by special program-type 
instrument controllers which can be 
set to give a wide range of predeter- 
mined rates on increase and decrease 
Once the 
program has been established for the 
desired type of heat treatment, the 


in furnace temperature. 


instrument controllers automatically 
repeat this cycle. 


“Home Cooler Promotion” 
Proves Value of Planning 


WwW. S. BASCOM 
Union Electric Company of Missouri 
St. Louis 
Herb Cum: gs, ad 


vertising manager of Sears’ St. Louis 


A YEAR AGO 


group of stores, decided it was high 
time to persuade people to stop talk- 
ing about the weather and do some 
thing about it. A direct mail cara- 
paign on home coolers was expertly 
convince some 26,000 


planned to 
rural customers that the “good ole’ 
summertime” could be just that with 
an easy-to-install home cooler. 

A certificate 
pure hase 


July 1, 


etter 


worth $3.00 on the 
of a home cooler prior to 
1949, was imprinted on the 
That was in March, last year. 

When the fan weather hit St. Louis 
n the latter part of June, Sears’ three 
St. Louis stores were “snowed” under 
with customers seeking window fans. 
\ local newspaper printed a front 
page picture of the throngs jamming 
Sears’ stores to obtain home coolers. 
Salesmen were w riting orders and de 
livering the merchandise right off the 
lelivery trucks. 

Over 10.000 coolers were sold dur- 
ing this period and approximately 
one-fourth of the purchasers turned 
in $3.00 certificates which they had 
received in March. Ten percent of 
the families reached in the campaign 
purchased home coolers. 


1950 @ ELECTRICAL WORLD 





you can 6e SURE... 1¢ its 
Westinghouse 


equipment, 
automatically 
id steps in re- 
System voltage level, 


WESTINGHOUSE HOUSED CAPACITOR UNITS 


Keep Voltage—AWVO CQS7S —in line! 


You can be sure of dependable voltage control 
with Westinghouse Housed Capacitor equipment. 
You can be sure about savings too, because the 
Westinghouse unit is designed to trim your sub- 
station costs. For example . . . 

A compact design allows for smaller substa- 
tion space . . . lower real estate costs. 

Factory assembly assures low installation costs. 
You need only mount the housing on pads, set 
capacitor units in place, and make primary 
connections. 

Complete interlocking assures safety to per- 
sonnel—shorting and grounding the capacitors 
before housing can be entered. 

A self-contained design saves the cost of in- 
stalling external accessories. 


ELECTRICAL WORLD 


Savings like these are supplemented by extra 
revenue when good voltage control is main- 
tained at the substation. And Westinghouse 
housed equipment with built-in automatic con- 
trol—responsive to line voltage, load current or 
kva load—assures the finest. 

For complete information on Westinghouse 
Inerteen Capacitors, write for Booklet B-4343. 
Address: Westinghouse Electric Corporation, P.O. 


Box 868, Pittsburgh 30, Pennsylvania. j-60723 


CAPACITORS 





No Local Lighting Needed Here 


Scheel Advertising Agency, inc photo 


ILLUMINATION varying from 85 to 25 ft-c eliminates any need for local lights in o branch 
of the Manufacturers and Traders Trust Co of Buffalo, N. Y. Iridescent glass panels prevent 
glare from the parallel lines of ceiling-flush troffers. The 1,824 lin ft of 25 mm cold cathode 
luminous tubes constitute a lood of 13.2 kw, averaging 5.5 w per sq ft 
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ADEQUATE VENTILATION of this 22 x 42 ft insulated poultry house containing 250 birds 


is furnished by an 8-in. fon 


visible above the head of the owner, Ezra Aeschliman. Fan 


capacity is 350 cfm. Temperature outside wos 28 F, inside, 43 F, and on the floor, 65 F 


Forced Ventilation for Poultry Houses 


VIRGIL MARVIN 
Toledo Edison Co 
Ohio 


MECHANICAL VENTILATION of poul- 
try houses presents a relatively new 
potential for rural load. As a large 


160 


percentage of the laying flocks are 
located in the northern states where 
winter ventilation has been a prob 
lem, the application of electricity to 
this use should be given appropriate 
consideration. 


After observing many practical ap- 


Mey 22, 


plications in Northwestern Ohio in 
the past several years, there is no 
doubt that a ventilation system using 
a fan does a more satisfactory job 
than relying on natural air movement. 
This is from farmers who have had 
experience with both methods. 

For practical applications to poul- 
try, a wide range of environmental 
temperatures is allowable. As an 
example some poultry men say that 
on the low side, temperatures down 
to 15 F do not, while on the high side 
temperatures above 80 F do, affect 
egg production. 


interdependent Factors 


There are a number of interde- 
pendent factors governing the rate of 
ventilation such as building construc- 
tion, environmental temperature and 
humidity, and 
humidity, number and breed of birds, 
and others. 

In practical applications the only 
heat source considered has been the 
bird itself. 


tions made recently in poultry houses 


outside temperature 


However. field observa- 
using built-up litter showed a sub- 
stantial temperature differential be- 
tween the litter and the air in the 
No doubt this is due to chem- 


biological 


house. 
activity in the 
litter. This is an important factor in 
vaporizing the moisture excreted by 
the birds. 

The 


ik al and 


average winter temperature 
and relative humidity in northwest- 
ern Ohio is about 28 F and 77°. In 
this territory we have been using 1 to 


14 cfm per 4-lb bird. 


temperatures are not severe, we have 


As the winter 


been able to do a satisfactory job in 
poultry houses that are sealed but un- 
insulated. However the most satis- 
factory installations have proved to 
be those in « onjunction with insulated 
houses. 

Mechanics of the installation are 
simple. Air intakes are at ceiling 
height on the wall opposite the ex- 
haust fan. The total square inches of 
air intake is made to equal the area 
of the exhaust fan. The intakes are 
so constructed that they may be ad- 
justed from open to closed position. 

The cost for equipment to provide 
mechanical ventilation for a building 
housing 300 birds would range from 
$12 to $25 depending upon the par- 
ticular fan purchased. The energy 


use per year will vary from 100 to 
300 kwhr. 


1950 @ ELECTRICAL WORLD 





Makers of world-famous Nichrome*® and over 80 
olloys for the electrical, electronic and heat-treating fields 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco 
Manviactured and sold in Canada by 
The 8. GREENING WIRE COMPANY, LTO., Homilton, Ontario, Coneda 
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fe / Aluminum Alloys ~inousteiat sauces 
and Stainless Steel — 7 
are combined for still more years tin. sci cot at Armee steel Coop 
of trouble free servicing with Middletown, Ohio, as compared with 


open hearth furnaces. Under certain 

THOMPSON DISCONNECTING HANGERS market conditions the price of scrap 

AND LOWERING is such that the electric furnace can 

compete with the open hearth. Two 
70 ton furnaces of Hercult design 
were installed. Furnaces are produc- 
ing approx 3.7 heats per day using 
approx 510 kwhr per short ton of 
Unit Package. Never before ingot produced, Power input is ap- 
prox 14,000 kw during melting pe- 
riod and 5,000 kw during the refin- 
sistant to corrosive atmos ing period. Each furnace is supplied 
by 15.000 kwa. }-ph, 60-c, 13.200 to 
135 and 290-v transformer—oil in- 


New Thompson Aluminur: 
so light, so strong, so re 


phere and weathering. 
New Unit Pack- 
ages provide for ’ ing under load permits voltage ad- 
open vertical justment in the range from 135 to 
chain as illus * on ¥. Suggested by Eric O'Hara, 
trated, or encios New VR Adapter for bail or = Cincinnati Gas & Electric Co. 


sulated and water cooled. Tap chang- 


ure in %4” conduit yoke suspended floodlignts. Infrared Heats Metal Molds quick- 
for complete ! Assures perfectly balanced and safer at the George Young Co, 
q Chicago, manufacturers of softballs. 
protection from laf support with unbelievable = Vertical oven, requiring less floor 
weather and tam simplicity. space than the previously-used gas 
pering fired oven has four 2,500-w infrared 
radiant heaters in two groups, mount- 
ed facing conveyor chain with metal 
molds inserted. Safe operating con- 

ditions and continuous production 


§ 
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i 
t 
; 
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' 
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faster than the batch type convection 
oven are advantageous. This method 
also permits the use of increased per- 
centage of kapok and less cord re- 
sulting in reduced cost and a more 
lively ball, 


R-F Heating Increases Output at 

the Alexander Wood Products Co, 
NEW ALUMINUM UNIT PACKAGES Athens, Ga. Two and one-half times 
as much material is produced with 
are available for easy, low cost, safe, servicing of threaded .. uniform results. Twenty-four 
pendant hood luminaires, bail or yoke suspended floodlights, | manhours per day are saved. A 2-kw, 
15-me high frequency quick glue set 
s used for all ,'; in.-thick stock at an 
average speed of 60 fpm. The normal 
speed for 


aeronautical obstruction lights and 300 MM flasher code beacons 


ee re 


in, stock is only 20 fpm 
and a temperature of 425 F is re- 
NEW 1950 CATALOG AVAILABLE. Also new Bu! juired. With the r-f heat, tempera- 


t e of 250 s Si he *nt. 
letin, Aeronautical Obstruction Lighting with = 0 F is sufficien 


Thompson Hangers. Request on your Company Par Lamps are installed in the shot- 

blast room of G. E. Co.’s Erie, Pa., 

Letterhead. Locomotive Works to replace the 

THOMPSON formerly-used explosion-proof units 
DISCONNECTING & LOWRINGED TMELT SUSE SE MIETES SET | (fet couldn't stand the gaff and fre- 


quently were broken. Approx 100 
1101 POWER AVENUE CLEVELAND 14, OHIO PAR-38 150-w flood lamps are used. 
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For Your” J 
Protection! & 


Here is a quality ground rod from a 
reliable mid-western source — a stable, 
dependable source of supply — a stra- 
tegically located source for quick ship- 
ment to central, southern and western 
sections of the country. 

For your convenience BLACKBURN 
maintains numerous, conveniently-lo- 
cated jobber stocks, backed up by a 
large warehouse stock at the factory 
in St. Lovis. 

For a dependable source of a truly 
quality rod specify BLACKBURN when ; Bae co ta 
you order. ; 

Distributed on the West Coast by 


Bett aie JASPER BLACKBURN PRODUCTS CORP. 


MA oe pee ot NTON $ 


St. Louis 6. Mo Phone CEntral 3007 
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QUALITY 
LIGHTING 


A Lighting Fixture As Big As The Room. Piexicras diffusing 
panels in control room of Philadelphia Electric Company generating 
station. Large sections of white translucent PLexicias, installed 
wall-to-wall below cold cathode tubes, give excellent glare- 
free illumination 


Three things happen when you install PLexicLas 
Lighting Fixtures:— 


Glare and eyestrain take a permanent holiday. 
Personnel efficiency and morale go kiting. 
Lighting maintenance tumbles to a new low. 


White translucent PLexictas diffuses light so com- 
pletely that glare simply vanishes. Brightness ratios 
are remarkably low, yet minimum absorption and 
maximum transmission of light give full, even illumi- 
nation throughout any room. Maintenance costs are 
negligible because PLEXIGLAs is light, strong, shatter- 


EYESTRAIN ZERO 
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No Glare—No Shadows. Installed by Texas Electric Service Co., Fort Worth, in their own sales office, this wall-to-wall luminous 
ceiling gives glare-free, completely diffused illumination throughout the room. Footcandle reading is 99, with diffusing panels — 
110 without panels. This remarkable efficiency is possible only because white translucent P Lexictas absorbs no ligh 
Corrugations run in opposite directions in adjoining panels, providing an interesting decorative pattern. Lighted by 66 T12 
Slimlines operated at 425 ma and 107 T8 Slimlines operated at 200 ma. 


resistant—proof against discoloration from fluores- 
cent lighting. 


Because PLExiGLas weighs less than half as much as 
glass, it’s easy to install—even in large sections for 
wall-to-wall luminous ceilings. And because PLEXIGLAS 
is easily cut, shaped, machined and fabricated, it 
adapts readily to coffer, cove or trough lighting, com- 
pletely enclosed units, wall or overhead lighting of all 
kinds. For full details of PLexicias Quality Lighting 
in banks, stores, drafting rooms and classrooms, send 
for free literature today. There’s no obligation. 


WRITE FOR THIS FREE LITERATURE TODAY... = 


ond ask any questions you wish about PLEXIGLAS ccrylic 
plastic for lighting. 


Re’ 


Prexscias is a trade-mark, Reg. U.S. Pas, Off. and in principal foreign countries, 
CHEMICALS it FOR INDUSTRY 


Canadian 


Distribusor 
Crystal Chass 


& Plastics, 


COMPANY Helzon Aegean, 


Toroats, Oot 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 





Ne nnn 


aren 


NEW EQUIPMENT 


Oil Circuit Breakers 


Desicnep to conform to highest pres 
ent day interrupting requirements, the 
Ilype RHE circuit breakers have been 
announced in the voltage ranges from 
115 kv to 230 ky 
rating to 5 million kva at 115 and 
138 kv, to 7.5 million kva at 161 ks, 
and to 10 million kva at 230 kv 


Interrupting time is within 3 « 


with interrupting 


alter 
withia 


energizing trip coil; closing is 
10 ¢; reclosing is rated at 20 c, 


adjustable 


though 
in the field from 15 to 45 « 
Based on tests at Grand Coulee in June 
1948, it 


can 


is claimed the cireuit breaker 


full 
apparent distress or jar on foundations 
attached to 
the tanks through adjustable spheric al 


interrupt to rating without 


Entrance bushings are 


type metal-to-metal joints. The moving 
single-unit 


breaks in 


enters a 


contact structure is the 


rotary tv pr providing sik 


Fach blade 


sliding-shoe = ¢« 


series per 


pole 


group of tour ontacts 


load current. Arcing 
| 


ll of which carry 
in confined to one 
that surface 

Phere 
tank 


structure 


contact 
load 


are no moving part+ within the 


ul not on 
carrving 
other than the one 


piece rotary 


springs ire 
aualic 
imp requirin lO sec 


fail, the 


{ losing 
lehwae 
motor p 
Should 


may be 


pressed by of means operated 


from 


ontrol power springs 


compressed by hand pump, 


requiring min The and 


closing 


ments 


cope ning 


latches embody develop 


new 


which t is reported, prevent 


disengagement except at proper 
breaker is also said to be 


and mechanically 


times 
Phe cireuit 
electrically trip-tree 
In any position 
Pacifie Electric Manuf 
S815 Third St, San Fre 


tring Corp. 
iseo, Calif 


1o6 


Transformer Ground Pad 


Corrten permanently bonded to steel 
by a special process forms a cladmetal 
used for ground pads applied to elec- 
Advantages of 
this cladmetal, a copper/SAE 1010 steel 
combination, are said to include ease 
the 
NEMA 


cations in sizes of 167 kva or larger 


tric power transformers 


of manufacturing where trans 


former complies with specifi 

4 solid ground connection for the life 
of the transformer 
welding the 
Pads 
stocked for 


American Cladmetals Co, P.O. Box 
544, Carnegie, Pa. 


results from are 
pad to the transformer 
and 


case ean be cut to 


size 


future use 


Meter Socket Channel 


Warer is kept out of a 
socket 
tected 


new meter 


channel, and the meter is pre 


from condensation, by running 
side 
below the ter 
holds the 
and 


place 


the conduit straight down into the 
ot the 


minals The 


meter channel 


sealing ring 


meter, terminal chamber wirin 


Mant 


nee ! 


compartment cover mn 


facturer states that nothing else 


he removed for wiring, testing, or re 


moving the meter. It is said that no 


protective devices need be used while 
the cover is being removed or replaced 

Terminals in the 
nd to 


the meter 


compartment are 


simplify inspection or testing 
without disrupting the cus 
tomers service. Terminals are provided 
from No No. 3/0. Line 
that the 
socket to 


without 


! r wire 
terminals are the bus type so 
live wire can be run from one 


inother in an open channel 
cutting or bending the wire 
The Code Electric Products Corp, 


1512 Fox Bldg, Philadelphia 3, Pa. 
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Synchronous Motor Control 


REDUCED-VOLTAGE synchronous motor 
control units, for 
tecting synchronous 


operating and pro 


motor drives, are 

supplied as factory-wired units requir- 

ing only external connections 

said to be mini- 
ASR polarized 


with 


Line disturbance is 
T'vpe 


relay, 


mized by a new 


slip-frequency associated 
control. It automatic 
pull-in 
torque at the proper speed and phase 
relation 
motor automatically although provision 


can be 


provides syn- 


chronization with maximum 


Pull-out protection stops the 
for re-synchronization mace 
There is a thermal protective relay in 
the stator, another in the 


and rotor 


damper windings in case of failure 
to start. 
With optional Type BAI 


Slipsyn units have interrupting capaci 
kva. 4.800 vy 


tuses the ~e 


ties up to 250 000 


$-ph 
60 « 


Westinghouse 
Box 


Electric Corp, P.O. 


2099, Pittsburgh 30, Pa. 


Service Truck 


For UTILITIES in small 


communities 


where dual service 18 desired, a com 
bination street light and general serv- 
ice truck body 20-ft 


extension ladder is Special 


with a removable 
available 
strut bracing is said to have 
effect on the ladder 

Welded steel bods 


te carry 


a tripod 


unit is arranged 


meters in a special compart 
ment. Also provided are a radio com 


partment, adjustable shelves. and mate 
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THE POPULAR NEW STREET LIGHTING BRACKET 


HUBBARD ROUND BRACE TYPE 


wat Gas vemsee 


The quick popularity attained by the new Hubbard Round Brace Street 
Lighting Brackets is easily understood. They have a smooth upsweepin 
curve that combines appealing grace with practical features of high lift 
and easy wiring. 


Mounting space on the pole, between mounting bolt and lag screws, is 
only 8%%-inches, and the actual gross measurement from top to bottom 
of attachment is less than one foot. This extreme economy of space 
becomes a most desirable feature where small space is available, or where 
it is necessery to mount the bracket at the top ol the pole to gain 
luminaire elevation, Attachment plates, %4-inch round brace, and 
pipe are welded into one integral unit of great rigidity and strength 


The bracket may be mounted on steel poles simply specify pole 
diameter, bands and bolts for this purpose It is furnished with threaded 
end for Levelite attachment or plain end for slip-fitter luminaires 


F 

aoe pole sttachment 
in the design of the erm 
structed to 


there 1 no change 
attach to th Bands ore used, con- 
arm end utilizin the top fastening of th 
the bottom f 3 two angle bolts to att re 
mountings a For small Pale 2 
ere drawn, ¢ ers” on the lower att a pole 
i 
best f n by tightening th ecomment 
it is obtained © nuts until the 
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rial bins and hooks. A sliding steel 
top covers the center section. Two 
vertically hinged doors are at rear. 
Units are available for 4%, 94, and l-ton 
rated trucks. 

Delphi Body Works, Delphi, Ind. 


Magnetic Starters 


Ac COMBINATION magnetic starters 
with disconnect switches, Bulletin 4120 
type, are available in fusible and non- 
fusible models. Starters feature: Front 


operation, thermal overload protection, 
18.000 Vette te meet 
Ind vidwel 


* DIsTereUTION 


MORE NEW EQUIPMENT 
| f Just Received 


. : es Appearing Next Issue 


, ge DEADEND TOOL 
4 MC = F For changing defective insula- 


tors on double insulotor strings 


A i : PHASE SEQUENCE INDICATOR 
ec? aa p Portable sequence indicator built 
= r. for circuits from 60 to 600 v 


ieee dil ais co.  Current-tiiting fuse has 100 


imc 


32 MONTGOMERY STREET HEAVY CURRENT TRANSFORMER 
HILLSIDE + NEW ae ay } Low-voltage transformers to 500 


kva for heating applications 


)-amp interrupting capacity 


ahha Lot. bias, 
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Most of the light is directed 
apward through inside-frosted 
portion of the lamp. 


Here it is, actual size — 
General Electric's new 
50-GA lamp! 50-watts. 
List price, 4Q¢ ples tex 


Enamel coating on under- 


portion of lamp softens the 
downward light. 


A market of 100,000,000 sockets 


for this new kind of lamp! 


New General Electric 50-GA 
lamp is specially designed for 
fixtures like these... 


ERE’S a new General Electric lamp bulb to meet the 
H needs of the hundreds of customers in your neigh- 
borhood who have ceiling fixtures like those shown 
here. It's the new 50-GA lamp—specifically designed 
for overhead lighting fixtures where bare lamps in 
base-up position are now used. This new lamp bulb 
adds beauty to chandeliers and fixtures, gives a charm- 
ing, indirect-lighting effect, softens the light to flatter 
home furnishings and complexions. 


C= 


ESE c +o =< He 4g 
we se AK ro [\ 
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The secret lies in a revolutionary new shape that 
directs most of the light upward, plus an enamel coat- 
ing on the lower part of the lamp which gives the 
downward light added glamour and warmth. 

Surveys indicate that American homes have more than 
100,000,000 sockets that need 50-GA lamp bulbs. And 
the new appeal of the $0-GA lamp will mean greater 
use of ceiling fixtures and fewer empty sockets than 
before. Now available in 50-watt size at 40¢, plus tax. 


GENERAL @@ ELECTRIC 
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Mathias Klein & Sons continues 
to offer the electrical industry the most complete 
line of pliers and equipment on the market. Be- 
low are three additions to the Kiein Line that 
have found favor with many utility companies. 
you have not hed complete information on 
this equipment, write for details. 


KLEIN'S ADJUSTABLE CLIMBERS — All Kiein Climbers are now 
available in either fixed length petierns or the new Klein Ad- 
justeble pattern. Kiein Adjustable Climbers may be quickly 
adjusted te 15, '5'4, 16, 16%, 17, 17% end 18-inch sizes. 
They essure proper ft and reduce the necessity of stocking 
many sizes. Klein Adjustable Climbers are mode of forged 
steel, individually tempered and tested. Aluminum finish. 


No. 1945 KLEIN POLE MASTER CLIMBERS —Kiein “Pole Mas- 
ter” Climbers ere mode in matched pairs with an offset shank 
thet brings the geoff in proper line with the leg bone. Extra wide 
stirrup gives more arch support. Available in fixed length pot- 
tern sizes 15, 15%, 16, 16%, 17, 17% and 18 inches. Also 
eveilable in adjusteble patterns to fit any of ebeve lengths. 
Aluminum finish 


Ne. 5249 “KLEIN-LINE” TOOL 

BELT—This new belt is designed 

with @ full-fleating sliding trace 

of famous “Kiein-Kord.” Trace 

slides through alloy steel guides, 

ellowing copproximately 6 in. free movement. 

Chefing is avoided, and undue wear on safety 

strap is prevented. Apron design permits visvol 

inspection of trace throughout its entire length 

A soft, pliable latige leather cushion 4% inches 

wide is pod-lined and edge rolled for comfort 

Ask Your Supplier The 2-inch wide belt shape is of heavy harness 
Foreign Distributor:  ‘eether with o drop forged buckle. Made in fol- 
International lowing sizes: 36, 38, 40, 42, 44 and 46 inches. 


Standerd Electric 


Corp., New York & > 


> 
The New Klein Catalog giving full information on 
the complete Kiein line will be sent on request 


Mathias mom WO LEN rm 


‘oe 


provision for padlocking in “on” or “off” 
position, and interlock protection in 
“on” position. 

The starters are available in four 
standard sizes to 50 hp, 3-ph, 550 v, 
60 c. Standard operating coils can be 
supplied for 110, 220, 440, and 550-v 
service on frequencies of 25, 50, or 
60 c. Standard starters are equipped 
with manually reset overloads, although 
automatic reset may be had on special 
order. 


Ward Leonard Electric Co, Mount 
Vernon, N. Y. 


Mi 


TERMINAL LUGS The Termend solder- 
less lug can reportedly be installed on 
wire sizes from No. 16 to 8 Awg with a 
single crimping tool, enabling stocking 
economies. They are available in ring. 
spade, and locking spade tongue styles. 


Buchanan Electrical Products Corp, 
1290 Central Ave, Hillside, N. J. 


bab 


Hand Torch 


INSTANT LIGHTING with a match, with- 
out pouring, pumping or priming, ts 
claimed for the Prepo hand torch. It 
burns with a clean blue flame at more 
than 2,200 F 

Uses include sweating lugs on heavy 
cable, soldering, heating metal for 
bending or re-shaping, and many in 
dustrial and home applications. Two 
interchangeable burning tips are avail 
able: The larger tip throws a broad 
flame to supply considerable heat 
quickly; the other tip has a long pin 
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ONLY a Grinnell Constant-Support Hanger 
solves this problem easily, practically 


Provides constant support to piping subject to ver- 
tical movement — in all hot and cold positions. 
Maintains full safety factor in supporting high 
temperature, high pressure piping. Non-resonant 
and energy absorbing. Mass-produced from stand- 
ard precision parts. Individually calibrated for 
each installation. Load-adjustment features incor- 
porated into design. Models to meet entire range 


lla 


* yi! 


of load-travel specifications. Minimum headroom 
required 

Believing that a good piping job is too important 
to be jeopardized by improvised or inadequate pipe 
hangers, Grinnell has developed a complete line of 
stock hangers and supports for every piping need 
from a simple water pipe to a high pressure, high 
temperature steam line. Write for Catalog 10-D 


GRINNELL 


Grinnell Compony. inc., Providence, 8.1. Branches: Atlanta ¢ Billings * Buffele * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Seach 
Los Angeles * Milwovkee * Minneapolis * New York * Ocklond * Philadeiphia * Pocatello * Sacromento * St. Lovis * St. Paul * Ser Francisco * Seattle * Spokane 
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Wilomitlic Der-O-Foam For INDUSTRY 


Considered to be one of the foremost recent advancements in the science of 
fire protection, (idemali has opened new avenues in fire safety 
which heretofore were not thought to be practical or economically feasible. 
Hazardous conditions familiar to chemical processing industries, metal working 
plants, petroleum storage and handling, electric power generation, and other 
occupancies where flammable liquids are involved, can now be fully safeguarded 
by engineered (Zulia \M protection. 

A hydrolyzed protein, manufactured from a soya bean base, > 
when mixed with water and aerated, forms a smothering tenacious blanket 
capable of flowing around obstacles “Auto- 
matically” through the quick response of highly sensitive Rate-of-temperature- 
Rise heat detectors and allows for the speedy extinguishment of fires involving 
gasoline, benzol, naphtha, and many other flammable liquids 

This form of protection also provides important engineering advantages 
evidenced in the improvement 


The system is set into operation 


of drainage conditions, reduction of water 
supply requirements, non-corrosive action of the foam material and prevention 
of re-flash. As We: dehydrates rapidly following applica- 
tion, clean-up operations are practically non-existent 


Better investigate the advantages of (a /omati protection for 
those stubborn fire areas in your plant. More detailed information is available 
through your nearest Meiiaadlic Boumbhe representative. He'll be happy to fur- 
nish you with surveys and estimates without cost or obligation. Write or call today. 


*“AUTOMATIC™ SPRINKLER CORPORATION OF AMERICA 
OUNGSTOWN I, 


Udlomeatie | pprunklor 


FIRST IN FIRE PROTECTION 


OHIO 


OFFICES IN PRINCIPAL cities OF NORTH "AND SOUTH AMERICA 
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point flame for soldering. 

The fuel, compounded of petroleum 
hydrocarbons, is self-pressurizing and 
self-vaporizing. Empty fuel containers 
may be replaced in 30 sec. Weight of 
the torch in 1% lb. 


Pressure Products Corp, 
Dearborn St, Chicago 2, Il. 


140 N. 


Volt-Ammeter 


THE sPLit-core transformer of Model 
A-5-1 volt-ammeter is said to handle 
conductors up to 14% in. diam. This 
model is the third to be added to the 
line of pocket size volt-ammeters de- 
signed for maintenance men, engineers, 
electricians, and motor repair and 
service shops. 

Jaws are opened by a plastic finger 
trigger. It has seven ranges: 6.5/13/- 
26/65/130 amp and 150/600 v. Accu- 
racy is stated as +:3% of full scale. 


Pyramid Instrument Co, 49 Howard 
St, New York 13, N. Y. 


High Current Test Unit 


Moror overload conditions are simu- 
lated with the Multi-Amp high current 
test unit by supplying overload cur- 
rents to the tripping element of the 
overload relay only. Testing is per- 
formed with the 
energized 


associated motor de 


In addition to overload relay testing, 
the manufacturer reports that it can be 
used for circuit breaker testing and 
drying out damp motors 
soldering or 


calibrating 
or electrical windings, 
brazing, annealing and hardening met- 
als, and thawing frozen water pipes. 

Up to 500 amp, adjustable in stepless 
increments, can be supplied. Operation 
in from a 110-v, 60-c outlet, with 10 amp 
required for 500 amp at output. 

Castom Electric Controller Co, 119 
Cross St, Harrison, N. J. 


Heat Resistant Wire 


NICKEL-CLAD copper wires are said 
to provide the electrical conductivity of 
copper combined with the heat and 
corrosion resistant properties of nickel. 
Diameters ranging from 0.010 to 0.005 
in. are well suited for stranding and 
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make relocated poles last longer with 


BRUSH ON PENTA after pole has been 
removed and cleaned. 


POUR ON PENTA ofter pole 


has been reset. 


a von 


MONSANTO 


CHEMICALS = PLASTICS 


SERVING INDUSTRY.~.«.- WHICH SERVES MANKIN 
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MONSANTO 
PENTAchlorophenol 


(SANTOPHEN 20) 


Here’s how one utility uses penta to add years to the 
life of poles they set, pull and reset: 


When a pole is removed and cleaned, a 5“, solution of 
Monsanto Penta dissolved in proper oil is brushed on. 
The pole then is stored until it’s needed in another spot. 


In resetting the pole, the fill is tamped to within 

a few inches of the top. Two gallons of the penta 
solution then are poured around the wood. A bar 

is forced down along the pole to bring the preservative 
in closer contact with the butt end of the pole. 

The fill then is completed and a collar of sand or 

loose dirt is made at the ground line. A half gallon 

of penta solution is poured onto the collar and 
covered lightly. 


Penta, applied in this way, is practical, effective, 
economical, Ordinary care in handling is necessary to 
protect workmen, animals, trees and crops. 


If you would like more details about this use of 
Monsanto Penta, or if you want other information 
on wood preservation, mail the coupon or contact 
the nearest Monsanto Sales Office. 

MONSANTO CHEMICAL COMPANY, Organic 
Chemicals Division, 1758-E South Second Street, 


St. Louis 4, Missouri. Santophen: fleg. U.S. Pot. Of. 


DISTRICT SALES OFFICES: Birmingham, Boston, Charlotte, Chicago 
Cincinnati, Cleveland, Detroit, Houston, Los Aagelee, New York, 
Philadelphia, Portland, Ore., San Francisco, Seattle 

In Canada, Monsanto (Canada) Lid., Montreal 


@eeeereee eee eee eee eee eee eee eeeeeeeeeeee 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 
1758-E South Second Street, St. Louis 4, Missouri 


Please send further details on the use of pentn to preserve relocated poles, Send 
data on the use of penta for 


Name Tithe 
Company 
Street 


City Zone State 
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In the field of electronics and the electrical 
goods industry, MOSINEE stands for paper-base 
processing materials with scientifically 
controlled chemical and physical properties, high 
quality standards and dependable uniformity... 
with good dielectric strength, high tensile or tear 
strength; proper softness or stiffness; 
creped with controlled stretch or flexibility; specified 
pH for maximum-minimum acidity or 
alkalinity; accurate caliper, density, liquid repellency 
ot absorbency . . . or other technical 
characteristics vital to your quality standards and 


production requirements. 


MOSINEE PAPER MILLS COMPANY + MOSINEE, WIS. 
“Essential Pufror Manufuclurers a 


for lead wire applications at high tem- 
peratures, the company reports. Ap- 
plications of Kulgrid are where product 
fabrication or end use is in high tem 
perature or corrosive atmospheres, 
such as leads for electric furnaces, home 
appliances, and a wide range of labora 
tory and industrial equipment 


Sylvania Electric Products, Inc, 
60 Boston St, Salem, Mass. 


FORGED MANHOLE STEPS — Three 
sizes of forged aluminum manhole steps 
and ladder rungs are adaptable to con 
erete, brick or concrete block wall. High 
corrosion resistance and non-sparking 
characteristi » of aluminum are *& nid lo he 
particularly advantageou- 


Aluminum Co of America, 801 Culf 
Ridg, Pitt«burgh 19, Pa. 


Traffic Controller 


\ New type trafhe controller has 
been designed for application in the 
held of pre-timed traffic control, whether 
interconnected or not 

Fach individual dial unit of the con 
troller is operated by a Telechron syn 
chronous motor liming settings are 
said to be tamperproof, the housing 


being dust and water resistant. Entire 
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Westinghouse 


A New 100-AMPERE Type 
GR Recloser... 


100 amperes—continvous current rating 
2,000-2,500 amperes—interrupting rating 
Full 15-kv insulation (110-kv impulse with- 
stand) 


Interrupts 2,000 amperes with full 15 kv 
across one pole 


Heavy top casting and deep-drawn tank— 
both heavily hot-dip galvanized 


One fast, and three time-delay openings, 
or four time-delay openings 


Bushings, mechanism, hangers—all inter- 
changeable with 50-ampere series 


@ Five coil sizes available—725, 35, 50, 70, 100 


The 100-ampere GR Recloser is available for im- 
mediate delivery now. Use it to provide complete, eco- 
nomical protection for your rural and suburban lines. 
For complete information, ask your Westinghouse 
representative or distributor for Bulletin B-4439, 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60721 
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BLAW-KNOX KNOCKS 


TRANSFORMER FIRES 
WITH FAST-ACTION FOG SYSTEM 


Deluge Systems, Wet 
Pipe Systems, Dry Pipe 
Systems, Water Spray 
and Fog Systems, Rate- 
of -Rise Sprinkler Sys- 
tems, and Carbon 
Dioxide Extinguisher 
Systems 


“UTTLE 
JOEY 
SPRINKLER” 


W-KNOX 


The instant fire breaks out in any trans- 
former—indoors or out—the Blaw-Konox 
rate-of-rise thermostat sounds the alarm 
and starts a dense, quenching fog of water 
to the danger spot. Instant application of 
fog extinguishes the fire and protects ad- 
jacent transformers and equipment. The 
remainder of the bank is back in service in 
short order. Blaw-Koox Fog Nozzles have 
no screens to clog, do not require treated 
water and maintain their effective spray 
pattern even at reduced pressures. 


At your request a Blaw-K.nox Engineer will 
come to your office for consultation. He will 
make a survey of your fire hazards, secure 
your insurance underwriter'’s requirements, 
prepare a preliminary layout of a system 
that will give you the utmost in fire protec 
tion, and submit an estimate of costs—all 
without obligation 


BLAW-KNOX SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 12, Pa. 
Offices in Principe! Cities 


FIRE 
PROTECTION 
SYSTEMS 


assembly can be removed by discon- 
necting an electrical plug and loosening 
two mechanical disconnects. “Flash” 
operation is possible with the timer 
removed. 

General Electric Co, Lighting 
Rectifier Div, Schenectady 5, N. Y. 


Island Light 


Six 40-w T-12 instant start, high 
humidity lamps are included with a 
fluorescent island light which measures 
59 in. high and 95, in. diam. Photo 
illustrates the fixture with hinged glass 
frames in open position for relamping 
and maintenance 

rhe fixture is completely wired, with 
a weathertight housing sealed by 
sponge rubber and putty. Structural 
framework is of 14 gage steel channel. 
Fire-frosted ribbed glass is housed in 
extruded alaminum frames. An easily 
operated leveling device is said to per- 
mit adjustment on post or standard. 


Guardian Light Co, 301 W. Lake St, 
Oak Park, UL 


MORE NEW PRODUCTS 
about which you should know 


Souare D Co. 6060 Rivarp Sr. De 
reoir 11, Micu., is offering a 2-pole 
“Ad-On” maltibreaker to extend circuit 
arrangements on Type MO 8 load cen- 
ters for lighting loads. Type MO 2A 
is a thermal-magnetic common. trip 
breaker for adding a water heater, 
clothes drier, or other 220-v load 
Generar Eveecrric Co, Scuenectapy 5, 
N. Y., has a Trigger-Start ballast for 
instant starting of residential fluores- 
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You can do a lo 


eee 


ee 


Jenkins Bros also make Diamond 
Friction and Rubber Tapes whic 


Seal 
meet 


both ASTM end Federal Specifirations 


ELECTRICAL WORLD e 


May 22, 


There's no waste! It goes further . . 
gives you more tape value in every roll 
Gold Seal is easier w handle, too 


Tears evenly, quickly — will not dry out, 


peel, or ravel. 
Production of Gold Seal Tape is lab- 


oratory-controlled to assure lasting “tack” 


in the friction compound. With every 
fiber of its top quality base cloth thor- 


FRICTION and 


1950 


oughly impregnated, you can count on it 
to make a tighter, longer-lasting bond. 

Ask your supplier for Gold Seal Tape. 
See if it doesn’t save time on the job, and 
help make better-taped joints. In single 
rolls and handy 10-roll containers. Each 
rol! cellophane-wrapped to reach you 
factory fresh. Jenkins Bros. (Rubber 
Div.), 100 Park Ave., New York 17, N. Y. 


RUBBER TAPES 





cent lighting; no starters are required. 


Srentinc Ecectaic Motors, Inc, Los 
Anceces 22, Cauir., has in production a 
line of gear-head electric motors, the 
Slo-Speed, which can be mounted in 
any position, including vertically with 
shaft pointing down Acuiep Con- 
trot Co, Inc, 2 East Exo Ave, New 
Yor«. N. Y., has a new sensitive relay, 
Model SW, in either an open or her- 


metically sealed model. ac or de 


University Loupsreakers, Inc, 80 S. 
Kensico Ave, Ware Pratns, N. Y., is 


making explosion-proof speakers for 


use in hazardous locations . Mro- 


States Gummep Paper Co, 2515 5. 
Damen Ave, Cuicaco 8 ILL.. antici- 
pates thet its Tape-Strap will be ap- 
proved as a substitute for metal strap- 
ping for many types of containers. It 
has a tensile strength of 180 lb per in 
of width; sizes from ‘2 in. to 4 in 
Economy Fuse ano Mere Co, 2717 
Greenview Ave, Cutcaco 14, Int., has 
developed the Transpro protector as a 
secondary-operated primary opening for 


ise with gas tubes in high-voltage cir- 


th ‘ cuits--as for protection of sign circuits 
fl tell you that. although most tapes look Tue Lever Co, Inc., 113-117 Kan- 


7 ; sas Ave, Kansas Crry. Kan. has a 
alike, there is a big difference — in quality and in work- hedidide Revaler tor eatendine ladder lan 


ability. Men who work with tape know from experience up to 
that Accurate Tapes have the proper tackiness for fast, 


\ so Cor I 
easy application, that it wraps tight and stays tight, will < Dp ae . ‘ ce ieee 
WIiTcH 1 y rtTH ! 


York 1, N. Y., is offering the MXM 
As for performance qualities, Accurate Tapes have high safety interlock, said to allow circuits 


6 in 


not ravel and tears off clean. 


to be manually reclosed for testing, 
dielectric and tensile strength, superior aging qualities 


without danger of being “found” hot 
and are backed by 30 years of specialized experience in later; details on data sheet 501A 


tape manufacture. It's important to note, too, that every Unimax also has Type MX-1-Z225 switeh 
foot of Accurate Specification Tape exceeds ASTM which gives a differential motion in the 


).0005-0.008 in. fer critic: res- 
standards by a wide margin. Specify Accurate on your es 8 in. for critical pre 


; sure and thermostatic controls and tim 
next tape order — it’s the sure way to guarantee quality. 


ing devices. 


WAREHOUSE STOCKS and representotives strategically Westincuouse Evecrric Corp, P. O 

located for prompt, efficient service from coast to coast Box 2099, PrrrspurcH 30, Pa., has an 
ri fo rn f , . 

Write t name of representotive nearest you and illus nounced Type AM pneumatic time ie 


trated cotolog just address ACCURATE MANUFAC- lay relay, with adjustable delay from 
TURING COMPANY, GARFIELD. NEW JERSEY 
0.2 to 200 see for industrial timing 
functions. Tue Batpwin Locomo 
rive Works, Puicape puta 42, Pa., has 
designed Type L portable strain indi- 
cator for 120-ohm gages with factors of 
1.77 to 2.20; provision is made for os 
cillos« ope connections 


Corrine Horst Co, Danviire, ILt., is 
ACCURATE ASTM FRIC ACCURATE ASTM RUB. producing a safety drop hook of 6,000 
TION TAPE exceeds of BER TAPE exceeds al! re lb capacity, which weighs 214 lb; a 


requirements of ASTM quirements of ASTM 40-lb pull will release the 3-ton load. 
designation, 069.487 designation, 0119.48T 


When released, jaws remain in the open 
position for easy reloading . Ev- 
rectic Wetpinc Attoys Corp, 40 
Wortu St, New Yorx 13, N. Y., is 
marketing Eutectrode 2101 welding 
electrode for aluminum and aluminum 
alloys; tensile strength is 34.000 psi. 
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SUPERIOR’S ECONOMY 


Three Superior Diesels have raised operat- 
ing plant efficiency 36% for a power 
company in Virginia. 

This installation houses three generating 
units powered by Superior Diesel Engines. 
Each engine develops 1440 bhp at 360 
rpm. Records kept over a period of three 
years show that Superior Engines are gen- 
erating 13.66 kwh per gallon of fuel com- 
pared with 10 kwh per gallon of fuel for 
other engines installed in this plant. And 
Superior's low fuel consumption keeps 
operating costs to a minimum. 
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PAYS BIG DIVIDENDS 


It's economies like these that have built 
confidence and have produced excellent 
operating records for Superior users. 


A Superior representative will be glad to 
explain all the economies you get with 
Superior. Just write and tell us when he 
should call. Meanwhile, send for our fully 
illustrated booklet Superior Diesels For 
Stationary Applications. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plant and General Sales Office: Springfield, Ohie 
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Westinghouse 
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Two-teeder Duplex Substation—Loop or tie subtransmission 
circuit— Automatic sectionalization, manual selection. 


oo 
he 





SUBSTATIONS with A FUTURE 
.. lower power distribution costs 


eo Le 


The system planning you do today must allow for future 
load growth, and load shifts .. . if lower power distribu- 
tion costs are to be realized. The substations you choose 
now will help make this possible . . . if they are designed 
with a future! 

The Westinghouse Coordinated Substations, shown 
here, have this “allowance for the future”. They not only meet today’s load demands, but 
provide the flexibility vital for future changes in load requirements. They Become One 
of Your First Steps in Lowering Power Distribution Costs. Their design is a result of today’s 
modern power distribution trends. These trends are reducing distribution costs by 
simplifying systems and standardizing equipment. Simplifying subtransmission circuits 
reduces the amount of equipment used. Standardizing equipment results in production 
savings that are passed on to you. 

Due to the compactness of these Substations, “blocks of power” can be easily and 
economically added or removed to take care of increased load requirements, load 
shifts or relocations. You realize maximum salvage value. 

For more complete information, get your copy of the Coordinated Substation Book, 
B-4061. Ask your Westinghouse representative for it, or write Westinghouse Electric 
Corporation, P, O. Box 868, Pittsburgh 30, Pennsylvania. )-60728-A 
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The complete story of Wagner Power Transformer 
construction is told in Bulletin TU-181. Write for 


your copy 
Wagner 


maintains 


thirty-one branch 


offices, 


heres what“ 
It by Wagner 


~~ 


means 


Wagner Power Transformers have a repu- 
tation for Quality—established through 
sixty years of service to the power indus- 
try. Constant improvements in materials 
and shop practices—meticulous attention 
to even the smallest details of construction 
-—rigid maintenance of quality controls— 
have made Wagner Power Transformers 
“the choice of leaders in industry.” 
Wagner Transformers give years of unin- 
terrupted service because of features 
like these: 


The coils, wound with cable paper insu- 
lated conductor, are carefully insulated 
from each other, and are surrounded by 
liberal oil ducts. Coils adjacent to the line 
ends have extra turn insulation and addi- 
tional coil-to-coil insulation to absorb the 
impact of high voltage line disturbances. 
Coil stack assemblies have locked-in insu- 
lating spacers placed radially around the 
coils to maintain the oil ducts. The coil 
stacks are vacuum-dried, then securely 
fastened between heavy steel end clamps 
and the endplate assembly, bracing the 
structure to withstand short circuit con- 
ditions. All outgoing leads are heavily 
insulated to prevent any possibility of 
breakdown. All leads are mechanically 
held in place to maintain proper electrical 
clearance at all times and under all con- 
ditions of operation, Snap-acting tap 
changers are gang operated from outside 
the transformer tank by means of a shaft 
brought out through the tank wall. 


located in principal cities, for quick, convenient 
engineering service and consultation. Consult the 
nearest branch for competent advice on your next 
transformer installation. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES IN 31 PRINCIPAL CITIES 


May 22, 1950 @ ELECTRICAL WORLD 





NEWS ABOUT PEOPLE 


Pepco Appoints Bisset 
Chief Operating Engineer 


George Bisset has been appointed 
chief operating engineer of Potomac 
Electric Power Co. He will be in charge 
of all operating departments, including 
generating, distribution, substation, me- 


rae 


GEORGE BISSET 


ter, motor transportation, and building 
operations and the bureau of police 
Archie V. Hawkins has been made 


director of purchasing and stores, and 


Miss Helen M 


assistant 


Martell was elected an 
secretary 

Bisset has been general superintend 
ent of 
1945. He joined the company in 1919 as 
a helper in the department. 
Phree was transferred to 
the substation department and placed 
automat 
He served as assistant su 


Pepeo’s electric system since 
meter 
vears later he 
in charge of relay and 
equipment 
perintendent of the latter department 
from 1932 to 1940, when he was made 
assistant to the chief engineer. He was 
named operating assistant to the general 
manager in 194] 

Before joining Pepco Bisset worked 
for the aeronautical instrument section 
of the U. S. Bureau of Standards. He 
is a member of the board of governors 
of the Engineers Club of Washington, 
past president of the Kilowatt Club, and 
a member of AIEEE, the Washington 
Board of Trade. and the Washington 
Building Congress 

Hawkins has been Pepceo’s purchas- 
ing agent for 27 years. He started as a 
1902, when he was 14 
years old. In 1947-48 he was president 
of the Washington District of the Na- 


messenger in 
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tional Association of 


Agents. 


Purchasing 
He is a member of the Public 
Utility Buyers Group of the national 
association, 


Feldmann to Head Sales 
for Worthington Pump 


Walther H. Feldmann, president of 
Electric Machinery Manufacturing Co, 
Minneapolis, has been named 
president in charge of sales for Worth- 
ington Pump & Machinery Corp, Elec 
tric Machinery’s parent. He will be 


Richard H. Olsen, 


Machinery 


vice 


succeeded by 
Electric 
charge of sales 


now 
vice president in 


In other Worthington changes, John 


J. Summersby will become vice presi- 
dent in charge of purchases, Frederic 
W. Thomas general manager of pur- 
chases, and Carleton 
representative, 
departments. 
Feldmann joined Electric Machinery 
in 1922 after having served as a power 
sales engineer with Consolidated Gas, 
Electric Light & Power Co of Baltimore. 


He served successively as district mana 


Reynell general 


sales and purchasing 


ger, general sales manager, vice presi- 


dent, and general manager until his 
election as president in 1944 

Olson has been with the subsidiary 
1919. After starting at the Min 
neapolis district ofice he was trans 


ferred to St 


1925 as district 
manager and in 1930 became district 
manager at New York 
vice president in charge of sales in 


Louis in 


He was named 


L944 


Winsor Martin, secretary of Pioneer 
Service & Engineering Co, will succeed 
Edward N. Strait as manager of the 
rate and research section. Strait, who 
1916 for a 
predecessor company of Pioneer, is re- 
tiring. He also has been with the Rail- 
road Commission of Wisconsin and has 
headed the rate committees of 
Electric Institute 


Association. 


organized the section in 


Edison 
American Gas 
Also retiring are Herbert 
S. Whiton, consulting mechanical engi 
Carl A. 
Whiton went to a Pioneer 
predecessor in 1923 from Minneapolis 
General Electric Co 
with the 


and 


neer. and Bessey, electrical 


engineer. 
Bessey has been 
Pioneer companies for 40 
years. 


Gruhl Elected President 
of Wisconsin Association 


AMred Gruhl, assistant vice president 
of Wisconsin Electric has 
pres dent of Wisconsin 
Utilities Association, trade organization 
for electric, gas, and local transporta- 


Power Co, 


heen elected 


ALFRED GRUHL 


He succeeds Carl A. 
Altenbern, Burlington 


tion companies. 


E. H. Cotton, vice president in charge 
of operations in Wisconsin for Northern 
States will succeed Gruhl 
as vice president of the organization. 
Irwin P. Steybe, assistant secretary and 
assistant treasurer of Wisconsin Public 


Power Co, 


Service Corp, was named treasurer, suc- 
ceeding Paul J. Irose, Milwaukee Gas 
I ight Co 

The new president entered the utility 
industry in 1932 as 
Milwaukee 
Light Co, 
Electric 


search engineer 


junior engineer 
Electric Railway & 
predecessor of Wisconsin 


with 


Power. Later he served as re 


Ray Martin has been appointed direc- 
tor of advertising and Dennis S. Melvin 
manager of the advertising department 
of Consolidated Edison Co of New York. 
Martin has been assistant 
advertising since 1948. He joined Con- 
solidated Gas Co as a salesman in 1922 
and later served Con Ed as art director, 
assistant manager, and manager of the 
advertising department 


director of 


He pioneered 
in the dramatic presentation of uses of 
appliances in utility advertising, and 
displays prepared under his direction 


have won than 100 


more national 
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on administrative and organizational 
VAULTS matters, has been manager of the con- 
struction contracts bureau in the pur 
chasing and stores department. He 
joined the system in 1929 as a district 
salesman for United Electric Light & 


Power Co 


OUTDOOR NO EXPENSIVE awards. Melvin, who will concentrate 
PLATFORMS 


Sylvania Electric Names 
Balcom Boord Chairman 


Max F. Balcom has been elected 
chairman of the beard of Sylvania 
Electric Products, Inc, to succ eed the 
late Walter E. Poor. Frank A. Poor, 
founder of the company, was elected 
vice chairman 

Baleom has been with Sylvania since 
1918 when he became purchasing agent 
for a predecessor company, Novelty 


when you install a Incandescent Lamp Co, in Emporium, 


Pa. In 1931, with the formation of 
EV] DUT Hygrade Sylvania Corp, he was made 
assistant secretary of the new organiza 


DRY TYPE tion and placed in charge of radio costs 


. and general corporate work. He be 
TR came a director in 1934. Three years 
ORMER later he was elected vice president in 
charge of the radio division and in 
one 1944 treasurer 
Smart utility engineers ba 


duced installation costs by 


Placing thi . K. A. Vaughan, manager of field engi 
9 this Hevi Duty 225 neering for Gould Storage Battery Corp, 


KVA 4160-240 Volt type Trenton, N. J., since 1945, has been ad- 

31F : vedi te the ne sae eeu , 

H transformer in un. vanced t “p . ” os agg 
used stor manager of sales engineering t 

9e Space of a supervise Gould's field engineers and 

Customer's office building service stations and coordinate matters 

pertaining to quotations, inquiries, and 

negotiations at Gould's sales head 

quarters. Vaughan has been with Gould 


since 1928 


Cc, C. Clymer has been appointed man 
ager of the materials handling and 
testing equipment division of General 
Electric Co's Industrial Engineering 
Divisions He succeeds M. A. deFer- 
ranti, who has been named assistant to 
the manager of the parts division of the 
Aircraft Gas Turbine Divisions 


Save on Installation and Maintenance Costs! 
Hevi Duty Dry Type Transformers are available in a N por 
wide range of sizes and types from Vs to 1000 KVA oe MaprnenanES 
with primary ratings to 15000 Volts. John C. Herbert has been appointed 


purchasing agent for Potomac Electric 

Conservative design, vacuum pressure impreg- Power Co, Washington, D. C. He has 

; . : heen assistant purchasing agent since 
nation, and pr , a. 

a d precise testing assure long and economi ssh uaiaiees New dicecter of pur- 

cal service. Write for bulletin HD 499. chases of Iowa-Illinois Gas & Electric 

Co Davenport lowa. is Erwin F. Math, 


who has been assistant purchasing 


HEVI DUTY ELECTRIC COMPANY sane 26 SS ae Se ee 
lowa He succeeds Frank H. Hughes. 
HEAT TREATING FURNACES HEVIZeDUTY ELECTRIC EXCLUSIVELY 


director of purchases for the lowa firm 
ORY TYPE TRANSFORMERS CONSTANT CURRENT REGULATORS 


and for United Light & Railways Serv- 
MILWAUKEE 1, WISCONSIN ice Co since 1947. who has accepted a 
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Left. Installing Victor suspe 


ngule 


rota 


o power ! 


a ae tii 


FOR DEPENDABLE ON-THE-JOB PERFORMANCE 


1C—————+1 


No. 800 No. 900 
Clevis type Ball ond socket type 


VICTOR No. 


60 cycle dry flashover 
60 cycle wet fashover 
Pos. impulse Rashover 
Neg. impuise fashover 
Ory arcing distance 
Leakoge distance 
impact rating 

M and E strength 


ONTINUOUS, trouble-free insulator service counts when it comes to lower 
C maintenance and replacement costs on transmission lines. That's why 
more and more successful power companies are specifying Victor suspension 
insulators. 

Even under the most severe service conditions, you can rely on Victor's 
rugged suspension insulators for years of uninterrupted transmission. Each 
one is rigidly inspected and tested at every point of manufacture, and must 
easily meet al! NEMA standards. For you this means dependable performance 


! cau YOUR VICTOR REPRESENTATIVE 


J. A. Perkins Co., Boston, Mass. « T. 8B. Dally, Jersey City, N. J. « L. Morrie Landers Co., 
Atlanta, Ga., Charlotle, N.C. « Continental Sales & Engineering Co. Pittsburgh, Pa « Hi. J. 
Schwarberg, Cincinnati, O, « David D. Schneider, Louisville, Ky. « Braisted & Bair, Detroit, Mich. 
Homer G. Hall, Princeton, Ind. « Gaide & Dunlap, Chicago, Ill. « EB. Rouszer Co., Minneapolis, 
Minn. Fred BR. Hearn, Si. Louis (Affton), Mo. « Chas. L. Ward Co.. Kansas City, Me. « Southweat 
Sales & Service Co., Shreveport, La. « George E. Tarbox, Denver, Colo. « Myron Swendeon, Hoise, 
Ida. « Maydwell & Hartzell, San Francisco, Cal, Los Angeles, Cal, Portland, Ore., Seattle, Wash. 


Also distributed nationally by Lane Material Company 


INSULATORS Inc. 


VICTOR, NEW YORK 
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Illinois’ thorough control 


of production methods insures porcelain 


bushings of ‘high dielectric and great 
mechanical strength, with utmost accu- 
racy in the control of dimensions. In- 
ternal stress is prevented through i 
careful drying and firing at scientific- 


ally controlled temperature levels. 


Bushings can be standard glaze 


EXACT 
DIMENSIONS 


COMPLETE 
UNIFORMITY 


HIGH DIELECTRIC 
STRENGTH 


HIGH MECHANICAL 
STRENGTH 


or radio interference-proof 
glaze. Dry type bushings are 
produced for all voltages up 

to 34.5 kv. Gasket seats are 
smooth, and ground when 


required. 


ILLINOIS ! 
7 A | 


MACOMB, 
ELECTRIC PORCELAIN CO. ILLINOIS 


Mey 22, 


similar position with American Natural 
Gas Service Corp, Detroit . . . De 
George H. Zirker has been appointed 
chief metallurgist of Burndy Enginee 

ing Co, Inc, New York, manufacturers 
of electrical connectors. He formerly 
held a similar job with Foundry Serv- 
ice, Inc. — Paul M. Deal has been 
appointed administrative assistant in 
General Electric Co's Fractional Horse 
power Motor Divisions . . . Four Wheel 
Drive Auto Co has appointed Lloyd 
Pernot manager of national accounts 
and John Thompson to be Pernot’s suc- 
cessor as director of the service division 
Thompson has been specialized markets 
manager .. . Walter H. Garrett, Jr, 
has been appointed district lamp engi 
neer by Westinghouse Lamp Division's 
district. He formerly was a 
lighting engineer for the Greenwich dis 
trict of Connecticut Light & Power Co 
... William W. Stifler, Jr, of Enginee: 
ing Research Associates, Arlington, Va 

has joined the application engineering 
staff of Sprague Electric Co, North 
Adams, Mass 


eastern 


Clarence L. Law has retired as vice 
president in charge of public relations 
for Consolidated Edison Co of New 
York after more than 43 years of serv 
ice. Law joined New York Edison Co 
in 1906 and served it as general com 
mercial manager and executive assistant 
to the president. When Con Ed’s pub 
lic relations activities were coordinated 
in 1939 he was named vice president 
More recently he has also been a dire: 
tor of Westchester Lighting Co 
Yonkers Electric Light & 


Con Ed subsidiaries 


and 
Power Co 


OBITUARY 
Edwin S. Webster 


Edwin Sibley Webster, 82, co-founder 
and retired chairman of Stone & Web- 
Boston, died at his home in 
Hill, Mass., Mav 
short illness 

With the late Charles A. Stone he 
founded the engineering firm in 1889 
At first the concern confined itself to 


ster, Inc, 


Chestnut 10 after a 


electrical engineering, especially in the 
utility field. Later 


extended to general design, engineering 


its activities were 


and construction, supervisory services 
for utilities and industrial companies, 
investment banking, and finance 
Construction and engineering work 
alone has aggregated more than $2 bil- 
lien since formation 
Projects carried on in the two World 


Wars included shipbuilding 


the « ompany’s 


synthetic 
rubber plants, and the electromagnetic 
plant for production of atomic bomb 
materials at Oak Ridge, Tenn 

Webster was president of Stone & 
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A ROYAL DEVELOPMENT 


that revolutionizes switch operation 


Motort-operated equipment, complete with three- 
pole switch and ali elements needed for hy- 
fraulic operation—type JHM power unit, slove 
cylinder, and connecting tubing 


“*- @@2842 86 


Hand-operated mechanism, type JM, with 
master cylinder, slave cylinder, and connecting 
tubing. New or existing switches can be 
converted to hydraulic operation with this 
equipment. Type JM is furnished with either 
reciprocating or horizontal operating handle 
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HYDRAULIC POWER opens 
and closes high voltage 
switches on substations and 
pole tops 


In successfully applying smooth, positive 
hydraulic power to the operation of group- 
operated air break or disconnect switches, 
another first is added to Royal Engineers’ 
achievements. Both hand-operated and 
motor-operated units are available and 
either can be varied or modified to meet 
any installation problem. 


imSULATED 
Tusing 


| _ POwEn 
| —™ CYL indee 


Elaborate layout drawings are not required— 

Installation is made on existing equipment with little expense— 

Convenient and economical for installation on crowded substations— 

When adding bays to a substation, mechanical layouts are unnecessary— 

There are no outboard bearings, pipe supports, guides, etc.— 

The fluid conducting lines are easily formed to clear obstructions— 

Abuse of switch is eliminated by smooth, uniform travel of hydraulic power— 

Standard stock items of hydraulic power transmission used wherever possi- 
ble-- 

Power units, either manual or motor-operated, can be installed at some dis- 
tance from substation. Fluid link can be run underground— 


Fully descriptive bulletin 


36 TEARS 
sent upon request. 


Mt Pant of tha #trsenal of 
AMERICAN POWER 
PRODUCTION 





To slash typing costs, increase typing 
output, meet your every typing need! 


@ Cost-conscious companies throughout the country are discov- 
ering new economies through use of Remington Electri-conomy 
Typewriter —the new electric typewriter that performs all typing 
requirements with greater ease — greater speed — greater accuracy. 


@ In test after test where the Remington Rand Electri-conomy 
Typewriter has replaced ordinary machines, the increased typing 
output is piling up extra profits— 10% ...20% ...50% and even 
higher are the savings percentages reported by delighted users. 


Send the coupon today for the amazing ECONOMY story of the 
Remington Electri-conomy Typewriter. 


Copyright 1050 by Remington Rand Inc 


MAKE THE Elecfri-conomy TEST IN YOUR OFFICE TODAY! 


art oe Remington Rand, Reem 129:. 315 Fourth Ave. New York 10, Hew York 
C) Please send me FREE copy of “Electric Typing vs. Manual Typing.” 


‘eee? wont —) Please have your representative call to make the FREE Electri-conomy Test 
in my office—without obligation, of course 


I TOI Ln A A a aa 


Webster for many years. He became 
vice chairman of the board in 1930 and 


EDWIN S. WEBSTER 


chairman in 1941 when Stone died. He 
etired in 1946 but continued as a direc 
tor and consultant 

Webster had been a director of North 
lexas Electrical Co, Pensacola Electris 
Co, Puget Sound Traction, Light & 
Power Co, Savannah Electric Co, and 
other utility, investment, and manufac 
turing firms. He was a member of the 
American Institute of Electrical Engi 
neers, the Boston Society of Civil Engi 
neers, and the executive committee of 
the Corporation of Massachusetts Insti 
tute of Technology 


Basil Manley 


Basil Manley, 65, former chairman of 
the Federal Power Commission and a 
nationally known economist, died in 
Washington May 11 

Manley retired as commission chair 
man in 1945 to become vice president 
and director of Southern Natural Gas 
Co. He was appointed to the commis 
sion by the late Pres Franklin D 
Roosevelt in 1933, was vice chairman 
twice, and served as chairman in 1944 
bs 

Manley went to Washington in 1908 
is an economist for the United States 
Bureau of Labor Statistics. Later he 
was director of the United States Com 
mission on Industrial Relations, organ 
ized an economic service for the Scripps 
newspapers and Newspaper Enterprise 
Association, served the Federal Trade 
Commission as a consulting economist 
in the investigation of the meat packing 
industry, and was joint chairman of 
the National War Labor Board in World 
War | 

In 193] Manley declined an appoint 
nent as chairman of the Wisconsin Util 
ties Commission to become Washington 
representative of the New York State 
Power Authority. He helped obtain 


agreement between the state and federal 
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Springtime in the Rockies 
TRANSFORMERS 


600 KVA, three phase bank, 44,000 volts 
to 2400 volts, LARKIN TRANSFORMERS 


MANUFACTURED BY 


LARKIN LECTRO PRODUCTS CORPORATION 


PINE BLUFF * ARKANSAS 


Sales Offices in Principal Cities 
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J proved better wherever 


/ excessive insulator con- 

tamination is an opero- 
JA tional hazerd, such as 
this Pinco installation 
neuro magnesium plant 
in Ohio. 





Competitive Tests...Service Records 
Prove the Superiority of 
PINCO L1612 “Universal” Insulators 


In competitive “fog operation” tests conducted by a Western power com- 


pany, Pinco L1612 Insulators rated... 


FIRST on “fog arc over 


FIRST on sustained voltage “in fog” 
«+» NO arc over. 


FIRST on sustained voltage “in direct 
spray’... NO arc over 


FIRST on both self-cleaning and 


manual cleaning characteristics. 


SECOND on “sluice arc over.” 
EXCELLENT onradio interference 


characteristics. 


We're proud that Pinco Insulators were so conclusively proved “right” 
by such laboratory tests. But we're even more proud to know that in 
actual operation under “fog” conditions, thousands of Pinco L1612's have 


been meeting their job requirements 100% 


on installations made eighteen 


years ago! Such a record of trouble-free service proves that they're “right” 


where it counts... 


right on the job!” So when you have a tough job for 
insulators calling for L1612 characteristics . 


. +. put up Pinco to be sure! 


See Page 70, Pinco Catalog No. 49 for com- 
plete electrical and mechanical characteristics. 


*~ 
ne Porcelain Insulator Corporation 


761 Main Street, 


Offices in Principal Cities 


Switch ond Bu 


Soles Agents: JOSLYN MFG. & SUPPLY CO. 


Lima, N. Y. 


ia) 


Distribution Pin Types and Guy 


sion Line Fittings fren 


Transformer and Circuit Breaker Bushings 


and Multi-port High Voltage Pin Types 


and Strain Clamps ae me ee 


Pr itil ia} 


Orem ttt 


ATT) ar tity) 


celain Lightning Arrester Porcelain 


RPM eee cm ie mh lt ie 






BASIL MANLEY 


authorities on development of St. Law 
rence River water power 

One of Manley’s most notable achieve 
ments with FPC was the initiation, 
planning, and supervision of the Na 
tional Power Survey, first comprehen 
sive appraisal of the nation’s power 
resources. He also planned and super 
vised the Electric Rate Survey, the first 
nationwide compilation and analysis of 
electric rates, and started compilation 
of the first official national maps of 
electric utility service areas, generating 
plants, and transmission lines 

As vice chairman of the National 
Defense Power Committee just before 
World War II] Manley helped work out 
agreements for increases of generating 
capacity in critical areas and headed 
a committee that adopted standards for 
steam-electric generating station equip 
ment. On FPC his attitude was one of 
cooperation with the industry. He in 
sisted on a fair rate of return, saw no 
excuse for regulation unless it was con 
structive, and urged that public power 
agencies be subject to the same regula 
tory requirements as private utilities 

Manley alse had contributed articles 
on current economic topics to a number 
of daily newspapers and was the author 
of Coordination and Integration of Ele« 
tric Utilities and Detense Power Re 
quire ments 


Walter Roy Elliott, 68, a former proj- 
ect manager for Salt River Valley Water 
Users Association, Phoenix, Ariz., died 
May 4 in Phoenix after a long illness 
He also had worked for the Bureau of 
Reclamation and the Federal Works 
Project Association 


Glenn H. Bell, 49, Upper Columbia 
district manager of Bonneville Power 
Administration since 1940, died re 
cently in Spokane. Before joining BPA 
Bell worked for Los Angeles’ power and 
light department, Service Electric Co, 
Hynes, Calif.. and for Inland Empire 
Rural Electric, Inc, Spokane, as super 
intendent and project manager 
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woonp’s 
NATURAL ENEMIES 


with UeS°§ 
CREOSOTE OIL 


@ For more than 100 years, the wood pres 
serving industry has found creosote oil thé 
surest’ protection against wood's natural 
enemies. It is highly toxic to termites, borers, 
fungi and dry rot. And its oily nature helps to 
minimize the checking and cracking due to 
temperature changes 

With proper creosote oil treatment, you can 
greatly reduce natural failure of poles and 
crossarms hold future replacement costs 
to a minimum 


To obtain maximum protection, use or 
specify U-S-S Creosote Oil. Continuous 
processing in the world’s largest tar distilla- 
tion plant assures you consistently high 
quality . . . consistently good results. For 
complete information, contact the nearest 


sales office listed below. 


Py ) 
ialeeed) COAL CHEMICAL SALES DIVISION 


UNITED STATES STEEL CORPORATION SUBSIDIARIES 
71 Broadway, New York 6, N. Y. 


CREOSOTE OIL 
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necessar 


Some ‘Moral Insurance" here might have avoided a serious accident 
Workmen’s compensation is a fine thing—but it can’t replace a mangled arm. 


Safety laws prevent many accidents—but they can’t cover every hazard of 


an individual plant, 


Accident prevention which goes beyond the law is an unwritten responsi- 
bility of every employer. It is his “Moral Insurance” for his employees 


welfare. 


cape mayne outset =A I SOE SOOO NE OUEST ORR STM fl 0 EE OREN T LO 


The premiums for “Moral Insurance” are not high. They do not have to 
be paid for in fancy safety gadgets. Their cost is simply the institution of 
common sense safety regulations covering all local hazards—enforced by 
employee committees with the full support of management. 


Yes “plant safety” is a mutual job. 


DON'T FORGET—THE LIFE YOU SAVE MAY BE YOUR OWN 


Published in the public interest by: 


McGRAW-HILL PUBLICATIONS 





192 May 22, 1950 @ ELECTRICAL WORLD | 


B, Woodforg 


We beliey 


our © tha 


t 
"Xperience w 


The Li 
as tn one] 


{th " 


eria] vi ficats 


Lionel has satished itself that through 
Quinterra, they have « step-down 
transformer that is virtually harm 
proof tor their customers of all ages 


“Railroad” discovers 


you wi) 
Quinter, 


fon h 
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ba insulation adds new safety factor for customers 


Report AFTER REPORT from users of 
Quinterra shows that this revolutionary, 
new Johns-Manville purified asbestos 
high-temperature electrical insulation is 
effecting major improvements in trans- 
former design. 


operations, as well! 


formers and coils 


And more than that. These reports 
show that manufacturers are not only 
obtaining important sales advantages for 
their electrical products through the use 
of Quinterra . . 


. but they are also saving lations. 


Johns-Manville 
ELECTRICAL INSULATIONS 
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This paper-thin, continuous sheet in- 
sulation is being widely used in trans- 
Its lasting dielectric 
strength, due to its resistance to pyrolysis, 
assures a greater safety factor and longer 
operating life. Quinterra withstands sub- 
stantially higher temperatures than the 
hot-spot limit of 130C for Class B insv- 


time and money io their manufacturing 


QUINTERRA 
Vv cuts factory rejects 
| W reduces complaints 
| ¥ improves production rate 
i 


Vv produces more uniform product 


v cuts costs of 
operations 


Johns-Manville 
Box 290, New York 16, N. Y. 


Kindly send me a copy of 
johns- Manville Quinterra Electrical Insulation EL-34A. 


Name 
Company Posinon 


Address 


City 





ELECTRICAL INSULATION IS OUR SPECIALTY 


v 


. What ONE wire and cable producer grows its own notural rubber, and 


makes its own synthetic rubber? 
UNITED STATES RUBBER COMPANY. 
What ONE wire and cable producer makes plastics? 


“ys.” 


What is the most important part of wire and cable? 


The insulation 


Who is best equipped to moke wire and cable with 


superior insulation? 


U. S. RUBBER — which grows its own natural rubber, 


makes its own synthetic rubber, manufactures its own 
plastics 


Isn't it logical that a rubber company should make 
the best wire and cable insulation there is? U.S 
Rubber has been a pioneer in insulation for over 


70 years—has amassed in that time a stockpile of 


research data and experience that can’t be beat. 


Electrical insulation is a “U.S.”’ specialty’ 


SOME MORE OF THE MANY 
DIFFERENT VARIETIES 
OF “U.S.” WIRE AND CABLE 


UTILITIES: Power Cables+ Street Lighting - Royal 
Cords - Network Cables + Utility Control « Pole & 
Bracket Cable + Service Entrance - Weatherproof - 
Zip Cord Pole Fixture Cable « Sup. Control 


RAILROADS: Power Cables - Communications + 
Railway Signal - Royal Cords « Welding Cable « 


Railway Utility - Sup. Control - Weatherproof 


HEAVY INDUSTRY: Power Cable - Royal Cords + 
Welding Cables + Control Cables - Machine Tool 
Wire « Building Wire - Switchboard Wire - Ther- 


mostat Cable - Bus Drop Cable 


Working with o valuable and rore elec- 
tron-microscope in the laboratories of 
the United States Rubber Company. This 
microscope magnifies 100,000 times. The 
technician is examining compounding in- 
gredients, one of the many steps token 
to insure the finest insulction possible. 


Electrical insulation makes the difference be- 
tween superior and ordinary wire and cable. Con- 
ductors of all manufacturers are standard, but in 
sulation must be the best that science can produce. 
That’s why your best bet in wire and cable is 
U.S. Rubber. 


ONLY 


U.S. ROYAL MASTER PORTABLE CORDS 
PROVIDE 


DOUBLE PROTECTION 


WHERE NEEDED MOST 


CONVENTIONAL ROYAL 
.ae) is] Leenks | 
ran THICKER 


NEOPRENE NEOPRENE 
JACKET cra 4 3 
STU tas 

DIAMETER 
Tn Ss LAYTEX 

INSULATION 


INSULATION 
H 
i 
For trouble-free, long-life service under very severe con- 
ditions, the small diameter of Laytex insulation permits a 
neoprene jacket of almost double the thickness of the jacket 
on ordinary heavy-duty corda—thus providing double pro 
tection where it's needed most. Rayon braids cover the 
Laytex insulation for added protection at terminals and for 
color-coding. Made only by U.S. Rubber, Royal Master 
Cords are the world’s best heavy-duty portable cords 
Available in sizes 18 to 10 AWG, in 2, 3 and 4-conductor 
assemblies. Known as Type SUO by the National Electrical 
Code and Underwriters Lobes tories 


Tinned 
copper strands 
Heavy cotton twine ‘ tation 


Neoprene jacket Rayon b 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPT. «+ 


ROCKEFELLER CENTER, NEW YORK 20,N.Y. 
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GEOGRAPHICAL DISTRIBUTION OF ETL CLIENTS |=... ““S 


Taken from Orders Entered During the 1948-1949 Period 


City City 


ALABAMA Ft. Wayne 
Birrningham Ir 
ARIZONA 
Phoenix 
ARKANSAS 
Biytheville 
Little Rock 
Paragoild 
CALIFORNIA 
Berkeley 
carmel nion City 
1OWA 


t. Madison 


Emeryville 
Hawthorne 


Hollywood Newton 


KANSAS 
Los Angeles 3 Wichita 
cikiand 3 tt 


Inglewood 


Iwa 
KENTUCKY 
lle 
na Prestonbulg 
ith Gate LOUISIANA 
COLORADO New Orleans 
Boulder j 
Denver 
Golder 
CONNECTICUT 
Branford 
Bridgeport 


1st Chester 


Poon > | MAINE 


ort and 
MARYLAND 


La Plata 


ituxen! River 4 


thsbury ee 
MASSACHUSETTS 


Attlet 


DELAWARE 


w port 


DIST. OF COL 


~ FLORIDA 


ne Hat 


" GEORGIA 
IDAHO 

win Falls 
ILLINOIS 


MICHIGAN 


ot 


Sy Ques | Sy 


lackson 7? 
sreonville i 
Hazel Park 2 Medford 

Kalomarc Metuchen 
Midiand 3 | Milltown 
Murray H 


Newark 


Muplewood 
Margate City 


Mt. Clemer 
Middleville 
Parchr l New Brunsw? 
Royal Oa ! Newton 
North Ar 

> 


Nor Berger 


MINNESOTA 
Mir r . 3 


MISSISSIPPI 
lacksor 
MISSOURI 
Sarthaje 
Kansas City 
No. Kansas City 


St Joseph 
St Louis 1 
MONTANA 


pheim 


Roselle 
Rutherford 
Sayerville 
merviie 

yaney Summit 
NEBRASKA Teterboro 

Lexington 4 

naha 
Tekanot i 
NEW HAMPSHIRE 
a i4 


vy Marke 


NEW JERSEY 


Westwood 
NEW MEXICO 


NEW YORK 


Lancaster i 
Mansheid 
Marietta 


Munroe Falls 
City Orders 


Orders | Newark 
Little Neck 4 | North Cantor 
Lockport 1 | Sebring 
Merrick 2) Tiftic 
Middletown 7 Toled 
Mineola Toronto 
Minetto i Troy 
Monroe 16 Vermillion 
Montour Falls : Warren 
; n West Lafayette 
OKLAHOMA 
kiahoma City 
OREGON 
Portland 4 


PENNSYLVANIA 
Allentown 10 
Ambler 

Ardmore 


| 
| 

| 

! | 

t 

I j 4 

Plattsbur 

Pleasantville l 

Poughkeepsie S 

R 


<hester 


Bethieher 
Breckinridge 
Bridesbu 


“an 


Rock City Falls 


Rock ville Centre 

Rome 

Roslyn Hgts 

Scranac Lake 
henectady 

Seneca Falls 


Silver Creek 


Suffer 


Widder.) 
EFFECTIVENESS 
DESIGN 


Ol da 7 UElOl.| 
MARKETING 


} Hounton 


oy 


| Seyre 


Scranton 
Warren 
Washington 
Waynesboro 
Wilkes Borre 
Wissahickon 
York 
Young wood 
RMODE ISLAND 
Bristol ; 
Cranston i 
Pawtucket S 
Phillipdale ! 
Providence i6 
Westerly 1 
SOUTH CAROLINA 
Charleston 2 
Greenville 
Lourens 
Spartenburg 
TENNESSEE 
Bristol 
*hattanooga 
lohneon City 
Kingsport 
Knoxville 
Memphis 
Nashville 
TEXAS 
Austin 
Dalica 
E] Paso 
San Angelo 
Texus City 


— eo ng 


Nacogdoches 
VERMONT 

Montpelier 

St. Albans 
VIRGINIA 


varlottesville 


ee 


Fredericksburg 
sonburg 
Lynchburg 
riolk 
Radtord 
Richmond 
Roanoke 
WASHINGTON 
ea'te $ 
e!tor 3 
pokane 10 
WEST VIRGINIA 
eid 
Clarksburg 
mbar 
Huntingtor 
Rainelle 
Star ty 
WISCONSIN 
Kenosha 


et oe 


wauk te 


I 
27 
4 
i 
I 
i 
2 


W ieconsin Rapids 
OUTSIDE U.S.A. 


CANADA 
Edmundstor 


ENGLAND 
adios 
PUERTO RICO 
URUGUAY 
Montevide ; 
GRAND TOTAL 
Orders 6.580 
States “4 
Cities 478 


1950 BULLETIN 
ULES daha tea ot 
helps to business 


denhurst i Findlay 


“mie ELECTRICAL TESTING 
==" "| LABORATORIES, INC. "“"2osmcsamsm 
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In anticipation of industry's future needs for 
electric power, the AG&E System is spending 
$340,000,000 over a tive year period for new 
generating plants and facilities. But we also 
have all the power industry needs right now 
today 
Fact is, we have men out constantly, calling 
on industries, homes and farms in person, sell 


ing them power “tor immed ate delivery.” 














and plenty of it ..FOR IMMEDIATE DELIVERY 


Through printed advertising like this, we're 
telling our presert customers that we have 
power for sale more power than they're 
now using extra power they could use 


to their own advantage 


There is no power shortage in the area we 
serve. Greater demand, yes. The demand’s 
been greater every year since the wor. But 
every year we've met the demand in full. We 
have power for sale aplenty 


American Gas and Electric Company 


and its operating subsidiaries: 


Appolochiean Electric Power Company 
Indiana & Michigan Electric Compony 


Kentucky and West Virginia Power Company, In 


Kingsport Utilities, Inc 
The Ohio Power Company 
Wheeling Electric Compony 
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The recently completed Alexandria, Va. Generat- 
ing Station of the Potomac Electric Power Co.— 
(STONE and WEBSTER, Engineers and Constructors), 
is an outstonding example of new Holophane 
Lighting Equipment for Generating Stations 


Control Room showing the use of In-Bilt 
HOLOFLUX* Fluorescent CONTROLENS* 


Turbine Room effectively illuminated by 
Holophane HIBAY* units 


[3] Turbine Board with canopy housing 
Holophane incandescent CONTROLENS 
Holophone Engineers have kept abreast of the 


trends in design and construction. New tech- 
niques are continually developed to meet all 


practical requirements for specialized lighting 


equipment. Holophane Engineering Service is 
offered, without charge or obligation, to con- 
sulting engineers for modernization, addition 


or new generating plant lighting including: 


Coal handling, condition- Control rooms, electrical 
ing and ash disposal and mechanical 
Dispatch boards 
Switch yards and outdoor 
Boiler plants substations 
: Gate house 
Boiler and turbine Outdoor lighting of plant 
control boards property 


Turbine rooms 


Write for latest Holophane Engineering data 
on Generating Station Lighting 


*Reg. U. S$. Pot. OF 
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NEUTRAL SUPPORTED CABLES 


One, two, three or more phase conductors spiralled 


around the supporting neutral conductor 


1. DOUBLE LAYER TYPE 


ble-layer covering 


Phase wires have dou- 
Performance Grade Rub 
ber Insulation protected by outer sheath of 


abrasion resistant Neoprene 


2. SINGLE LAYER TYPE 


layer covering of Insulating Neoprene 


Phase wires have single 


Make COLLYER Your Source 
for Overhead Service Cables— 
either standard or built-to-order. 













1. NEOPRENE JACKETED TYPE — Neutral conduc- 


tor consisting of many small copper wires 


applied concentrically ... then protected with 


a sheath of abrasion resistant Neoprene. 


2. EMBEDDED NEUTRAL TYPE — Neutral conduc 
tor (many small copper wires applied concen- 
tricafly) embedded in a covering of felted un- 
spun cotton — weather-resistant finish. 


TWISTED CABLES OPEN WIRE SERVICES 


Iwo, three or more conductors insulated with Per- 


formance Grade Rubber 


1. RUBBER and BRAID TYPES — ‘a 


twisted together and covered with weather and 


Conductors 


flame resistant braid 


(b) Conductors covered with moisture resist 
ant braid. Twisted cable covered with morsture 


resistant braid 


(c) Conductors covered with weather and 


flame resistant braid then twisted together 


One conductor often of double or triple 


weather proof wire to serve as the neutral 


2. RUBBER and NEOPRENE TYPE 


sheathed with abrasion resistant Neoprene 


Conductors 


then twisted together. One conductor often of 


Neoprene line wire to serve as the neutral 


CONCENTRIC NEUTRAL CABLES 


One, two, three or more phase conductors insulated 
with Performance Grade Rubber, Sheathed with 
Neoprene, phase conductors assembled either parallel 


or twisted 


198 


Copper or aluminum conductors covered with Neo- 


prene or Polyethylene 


NATIONAL ELECTRIC CODE STANDARDS 


Type SD Service drop cables. Type SE, Style 

A, armored service entrance cable. Type SE, 

Style U, unarmored Service entrance cable. 
Let us know your needs for any and all types of over- 
head service cables. Write for recommendations. 


COLLYER INSULATED WIRE COMPANY, 245 


Roosevelt Ave., Pawtucket, Rhode Island 
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If photographs of all the plants engineered, designed and constructed by EBasco during 
the last half century were put in one album — more than one dilion dollars of investment 
in new construction would be represented. 


But engineering, design and construction tell only part of the story. For in addition to 
these projects—a few of which are shown here -EBASCO specialists have helped management 
solve problems in many other phases of business and industry - such as financing, 

business studies, insurance, systems and methods and industrial relations. 


EBASCO’s team of engineers, constructors and business consultants has the experience and 
the knowledge to help you expand or modernize your plant-- and help you keep your business 
operating efficiently. Moreover, they can do the whole job, or any part of it-- from 


preliminary planning to ‘‘in service’ operation — and do _it anywhere in the world. 


Call on Esasco for the help you need. You'll find its team of seasoned specialists 
will get your job done quickly and efficiently. 


Write for the booklet ‘The Inside Story of Outside Help” describing the many EBAsco services 
available to you. Ebasco Services Incorporated, Dept. M Two Rector Street, New York 6, N.Y. 


’ 
+ * 
8s cons®* 


Appraisal Design & insurance Sales & 


Construction & Pensions Marketing 
Budget 
Financial Purchasing Systems & 
Business Industrial Methods 
Studies Relations Rates & ‘ (n¢ on. ? ORNATE DB 

Pricing Taxes 
Consulting Inspection 


Engineering & Expediting Research Traffic NEW YORK CHICAGO WASHINGTON, D.C. 
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( Advertisement) 









NOCRETE 


WITHOUT CONCRETE 
ENCASEMENT 


STANDARD 


More Business—More Profit—for Contractors 
WITH CONCRETE 


ORANGEBURG sm 


a1 w, Fibre Conduit News —.... 


CONTRACTORS AGREE-THIS CONDUIT 
LAYS FASTEST AND AT LOWEST COST! 


cables. Its impermeable wall keeps out corro 


sive ground wate rs—resists acids, alkalis, salt, TAPERSLEEVE JOINTS 
4 id oil. € b ( 1 ough, | 
feclldogs—ae eyudiion: ae Gomiblen wie : SAVE TIME AND MONEY 


properly handled 












NOW BRANDED WITH 


ORANGEBURG 


TRADEMARK 





From the minute the first length is loaded on E ~ 
th uck till the final lenge laid het h, 
ORAN( Eh RG ¢ ( INDI tT eee ee ’ Assembly with Tapered Sleeve Joints is sur- 
’ ’ +a im : 
and money for the contractor. And once laid prisingly simple and fast. You merely plac 
this high quality conduit provides a safe, per- coupling on conduit taper and a few light taps 
manent underground cable raceway , | drive it home. You get a permanently water 
en u : £ u ‘ ae 


| tight joint and save money making it 
STANDARD is Profitable 


tor banks of three or more ducts, remember 


that ORANGEBURG STANDARD is the first 


| Light Weight Holds Down 


choice of leading utilines, municipalities 

dustries, contractors and design engineers all Handling Costs 
over America. This nationwide approval is due 

to Orangeburg’s qu y and dependability and 


us profitable ease of in allation 


NOCRETE is Profitable 


tor the many single or double duct runs where 





is practical to install usthewt concrete en- | By combining light weight with ample strength 
casement, use OR ANG PBURG NOCRETI to resist feaaibean Orangeburg Conduit can be 
NOCRETE is specifically designed with extra | hauled in capacity truck loads without damage 
heavy wall for direct burial wifhewt concrete | and with fewer trips between distribution point | 
encasement. Iris used with profit for installing | and location. Result—transportation costs cut 
the underground electrical services of fac to minimum and job gets started faster, 

tories, schools, colleges, hospitals, drive-in 

theatres, power, telephone and other commu 





nicanons systems alse service entrances, 


ee + modes anes - sahciedien ri eam EASY TOOLING ON JOB With Standard 4° weighing only 2 pounds and 
Pesce heatt N tebut 4.65 is per foot 

eatter-ualied “rete Dut 4 POUnaS per foot, 
MAKES JOB MORE PROFITABLE Orangeburg handles fast both above ground 


and in the trench —all at important cost savings 


Send for Free Bend Section Folder 





es a ee 


Illustrated folder—showing various types of 


LOW COST FAST INSTALLATIONS [Crsrecivtiicitricwanc i itcienstort| plins sacm FREE on request Wene today 


sawed readily w any length. it lightens work f ngs—sent on request. Write today to 
geburg Conduit is easy and economical to | torthe crew creases the contractor’ssavings| Dept. EW-5, Orangeburg Manufacturing Co., 
ny Moreover gives permanent protecuon to oe rots Inc., Orangeburg, N. Y 


ORANGEBURG MANUFACTURING CO., INC., ORANGEBURG, NEW YORK 
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SUPPLY CORPORATION FIBRE CONDUIT pray. COMPANY 
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FOR OUTDOOR 


The Brown Boveri 


SERVICE! 


HIGH SPEED — GENERAL PURPOSE 


AIR BLAST BREAKER rvpe pBGH 


IN WEATHERPROOF HOUSING ! 


Only a Brown Boveri Cubicle Type 
OUTDOOR AIR BLAST BREAKER 
gives you these features: 


T COMPLETE LINE.—500,000 to 1,000,000 kVA. 
™ (00 to 1200 Amps, 14.4 to 46 kV. 


2 HIGH SPEED—-3 Cycles or less total interrupt- 


- ing time on 60 cycle basis. 


3 SUITABLE for Rapid Reclosing. 
ns 


4 AC CESSIBILIT Y —Steel housing completely en- 

™ closes famous Brown Boveri type DB Air Blast 
Breaker, fitted with 4 doors for ready inspection 
of the unit. 


5 SAFETY—Control unit, auxiliary switch, sec- 

* ondary wiring, terminals and connectors can be 
easily serviced through hinged service door 
without possibility of accidental contact with 
live parts. 
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6 MINIMUM MAINTENANCE—Ty pe DB Air 

™ Blast Breaker is world famous for its low main- 
tenance. No oil to change. Contacts can be 
conveniently inspected. 


7 A COMPLETE UNIT — Factory Assembled, 
cod 
casy to install 
it will pay you to get complete data on 
the NEW Brown Boveri Type DBGH 
Air Blast Breaker 


Write for Descriptive Literature! 


etait 


19 Rector Street New York 6, N. ¥ y, t 
WORLD ENGINEERING & MANUFACTURING [ nah ; 
LEADERSHIP IN MECHANICAL & ELECTRICAL , GD 

- POWER EQUIPMENT—-FOR OVER 50 YEARS ; 








wen 








MANUFACTURERS and MARKETS 


Ist Quarter Earnings 
Set Record, GE Reports 


Record first quarter profits were 
reported by Charles bk. Wilson, presi 
dent of General Electric Co, at the 
company's annual stockholders meet 


ing 

The company Cleared $36,858.000 in 
the first three months of which 
than the $26,703,000 
earned in the same period last year 


1950 


was J more 


Earnings were 8.8¢ a dollar of sales 
and $1.28 a share of common stock 
compared with 6.5¢ and 93¢, respec 


tively, in the corresponding quarter of 
1949 

Wilson also announced a first quarter 
dividend of 60¢ a 


share on common 


stock 

Average weekly production of frac 
tional horsepower motors, small and 
medium motors, ballasts, and meters 
has increased steadily since the first 
of the vear and in most cases is at or 
near a record, Wilson reported 

Television and radio receiving sets 
are being manufactured at the record 


combined rate of 30.000 units a week 


Range and flat iron production will 


soon be at a record high, he said, and 


retrigerato production is 25 above 
the previous peak of 194] 
. 


Hart Opens Chicago Lab 
for Electrical Testing 


The first laboratory in the 


Midwest 
for product development and commer 
cial testing of all types of electrical 
equipment and materials has 
opened by Henry A 
at 23 W Hubbard St 


Tests will be conducted on materials 


been 
Hart & Associates 


(hicago 


and devices used in generation. distrib 


tion, transformation, and consump 


tion of electricity 


ine luding motors 


generators, heating devices, insulating 


conducting materials, electronic com 


ponents and electro 


controls, Also 


consulting 


assemblies, and 
mechanical units and 
available is a service de 
signed to augment the engineering staffs 
of industrial concerns 

Hart resigned as an ele 


trical engineer in the machines and de 


recently 


vices Research 


Institute of 


Armour 


Illinois 


section at 
Foundation of 
Tex hnology 
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NORWAY’S HIGHEST honor, Knights Cross, first class, of Royal Order of St. Olav, is pre- 


sented to Walter Geist, 


center, president of Allis-Chalmers Manufacturing Co, by Sigurd 
Masseng, right, Norwegian consul general in Chicogo 


Anders Fijelstad, agricultural counselor 


to Norwegian Embassy in Washington, is at left. Cross wos given by King Hookon Vil for 
Geist’s work as chairman of 1939 Friendship fleet and reception for Crown Prince Olaf 





Prices of Four Metals Up 


Prices of lead, zinc, tin, and steel 


scrap rose in the week ended Mav 15 
On that date lead was quoted at 12¢ 
a lb New York, up “4¢ from the week 


before; prime Western zinc at Il2¢ a 


lb East St. Louis, up Yee; Straits qual 
ity tin at 775s¢ a Ib New York, up 
ilmost a cent; and No. 1 heavy steel 


crap Pittsburgh at $36 a ton, up $2 
The frequently predicted boost in the 


opper price did not materialize 


Metals Prices 
May 15. 1950 


COPPER, Conn V b $ 1914 
LEAD. NY, ib 12 
ZINC, prime Western, E St Lows, ib 12 
TIN, Strorts quel. N Y ib 17% 
ALUMINUM, bese price 7 
NICKEL, base price 40 
STEEL billets, Pitts ton 53.00 
STEEL scrap, No 1! heovy. Pitts. ton 36.00 
. 
Sit-Down Strike Ended 
An injunction against mass picketing 
rought an end this month to what was 
described as “one of the first sit-dewn 
strikes in southern California in many 
years when United Electrical Radio 


& Machine Workers at Zinsc« 
Products Co, Los Angeles, 


Electr al 


abandoned 


Moy 22, 





the plant to take up picket posts out 


side. Plant officials said members of 
the ClO-ousted union appeared for 
work April 27 and 28 and May 1 but 
idled at their stations without working 
The dispute is over seniority involving 


one of the 165 production workers 





MANUFACTURING BRIEFS 





Westinghonse Electric Corp has pur- 
chased | 


construction of 


, acres in Belmont, Mass., for 
i New England district 
lamp warehouse and sales headquarters. 
Phe $250,000, one-story. brick building 
will have a capacity of 6} 2 million light 
yulbs, 70° more than the lamp ware- 
house Westinghouse now leases at 145 
Ipswic h St 


Boston 


Lse of lead tor 


lead- 


covered cable has been declining, the 


manutacture of 


American Bureau of Metal Statistics re- 
ports. Last cable manufacturers 
in tons of 2,000 lb, 
compared to 184,300 tons in 1948 and 
208.000 tons in 1930 


year 
used 130.000 tons 


Low point of the 
last 20 years was hit in 1933 when the 
figure was 31,400 tons 

Special open house for General Electric 


(o stockholders will be held by the 
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7 HE electric power industry is now reaching a turn- 
ing point in its long range progress. The postwar 
demands for power have been met but the rate of 
growth is still strong. Increased capital and operat- 
ing costs have been met without substantial in- 
creases in rates. New developments in equipment 
have kept pace with increased system requirements. 
Employees have received substantial wage gains 
and other benefits. Financially the industry has 
been able to handle the huge investment require- 
ments of the expansion period. 


But this outstanding record through the postwar 
years does not mean that no more problems remain. 
Far from it! 


Great as has been the growth of the industry in the 
past, still greater expansion remains for the future. 
It is therefore imperative that continuing studies be 
made of the sources of fuel or energy, the location 
of generating plants and other facilities, the inter- 
connections that help to insure continuity of service, 
the costs involved in supplying service, the full de- 
velopment of the service area, the characteristics of 
utilization equipment and their effects on load 
curves, the application of rates that encourage full 
use, and of the methods to be used in financing these 
immense construction programs. 


The electric industry must be represented ade- 
quately and forcefully in all studies of the 
water resources, power sites and fuel sup- 


tional power system of the future, where. as in the 
past, it will continue to provide adequate service in 
peace and in war, in the towns and in the country, 
in the home and in the factory. 


It is in assisting your company in meeting these 
problems that PIONEER will apply the wealth of 
experience developed from 48 years devoted to the 
utility industry. We invite inquiries about our 
services. 


Power Plan! Design Consulting Engineering 


Purchasing and Expedit- Forecasts and Load 
ing Studies 


Corporate Finance Performance Analyses 


Rate Consultation Depreciation Studies 


Stock Transfers Insurance Advisers 


Dividend Disbursement 


Pioneer Service S Engineering Co 


PR RMS eS i ie . 


plies of national scope. The industry must 
carry on its own investigations and present 
its conclusions in a forthright manner. It 
must be accorded its rightful place in the na- AN 


Chicago 4, Illinois 


INDEPENDENT ORGANIZATION 
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LMR ERIE UA SLE ALLS LOT IE ATH Lily Sealed 








WHEN A MAN 
MUST REMEMBER... 


16 Slt Ue 


Fourteen inches back of that screen runs a high tension bus. Let a 
man forget to trip the supply oil switch before opening that protecting 
door and he'd never forget again But with this SAFEGUARD, he 
CAN'T forget 

lo open the door equipped with a SUPERIOR type B-1496 INTER- 
LOCK he must have the kev. And to release that key from its present 
location, he must open the line oil switch and lock it open. Then, and 
only then, can he get at the bus 


SUPERIOR INTERLOCKS are built in 


SUPERIOR dozens of types and designs to guard against 


the kind of human error or memory failure 

INTERLOCK that spells F-A-T-A-L-I-T-Y. Write for our new 

catalog or ask us for aprec ihe suggestions on the 

SYSTEM form of INTERLOCK best suited to meet your 
own current protection problem 


tuthorised and Exclusive Service Representatives for the 
Bendix-Cory Interlock System 


Canadian Distributor: Canadian Line Materials, Lid... Toronto 13, Canada 


THE SUPERIOR APPLIANCE CO. 
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company at several regional stockholder 
meetings. first of their kind ever 
planned by GE. The meetings were in 
spired by the turnout of almost 2,000 
stockholders at the annual meeting in 
Schenectady, N. ¥ last month. Meet 
ings are scheduled for May 24 at 
Bridgeport, Conn.; West Lynn, Mass.; 
and Oakland, Calif.. and for May 27 
at Ontario, Calif 


The Chicago regional offices of Gould 
Storage Battery Corp have been moved 
to larger quarters at 100 East Ohio St 





SALES ASSIGNMENTS 


COMPANY STAFFS 





Trumbull Electric Manufacturing Co, 





Plainville, Conn., has organized its mar 
keting department on a regional basis 
Richard ¢ I pps as Fastert regional 
manager will be responsiole for field sales 
districts and sales engineering functions 
from Maine to Georgia. He has been di 
tri sale an { New Y Alla 
4. Watson has been appointed Central re 
gional manager witl responsibility 
marketing activities 1 the Middle We 
amd >» ith He has been nanager of the 
om par s Norwood, O Works and fel 
sales anager. The California region, ir 
iding California, Arizona, and part 
Nevada, will be under the direction of J 
Warren Barry, who has been California oj 
erations manager. W + I. Downie, wh 
has been manager of Northy perations 
will | n charge of the Northwest region 
ering all of Washington, Oregon, and 
Ida 4 par Nevada, ¢ ra and 
Montana 
Nordberg Manufacturing Co, Milwa 
kee, has named Dice Cowger St. Louis dis 
trict manager of the diesel engive depart 
ner His headquarters will be at the 


Busch-Sulzer Brothers Diesel Engine C: 
division of Nordberg in St. Louis. Before 

ning Nordberg, Cowger was a member 
of the sales force of National Supply ¢ 


Chain Belt Co of Milwaukee has ap 


pointed Marsha E. Cusic as a district sale 
engineer with headquarters at the Pitts 

ing listrict ofice, 1101 Grant Building. 
Pittsburgh 19. He has been assistant sales 
manager the Rex chain and transmission 
sales department 


Mitchell Manufacturing Co, Chicago, 
has appointed George Kielty Pittsburgh 
listrict manager He succeeds Herb Rose, 
who is taking over Florida for Mitchel 
headquarters in Miami. Kielty has 
» sales representative for Westing 
} se Electr Supply Co in Pittsburgh. 


REPRESENTATIVES 


Unimax Switch Division, W. L. Maxson 
Corp., New York City, has appointed the 
! llowing representatives to har ile sales of 
Unimax precision switches: Wisconsir 
Mark M. Hennessy. Mae Strauss Associates 
610 W. Michigan St. Milwaukee 3; Michi 

H. W. Walten, 1010-11 Francis Palms 


Iding, Detr 





pointed Vincent J. Brown ¢ with offices 
in Butialo and Syracuse, as district repre 


Electric Products Co, Cleveland, has ap 


sentative for New York state ex ept tor 
metropolitan New York City 
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A touch of zero 
in the farmer's kitchen 


rRAWBERRIES in December! That's 
S just one small pleasure for the 
farmer who owns a frozen food unit 
More important, it preserves fresh 
meat and farm-grown vegetables 
and reduces costly marketing trips 


for food. Refrigeration for the farm 


gift of electricity! 


With the increasing demand for 
rural electrification, comes the need 
for efhicient pole-line insulation 
Hemingray Power Insulators pro 
vide the highly efficient and de 
pendable insulation necessary for 


medium voltage lines, 


No. 670 for 12,000-volt 
lines. The Technical 
Standards Committee 
of the Rural Electrifi- 
cation Administration 
has approved Hem- 
ingray insulators No. 
670, No. 680 and No 
514, under the limits 
of AIEE Specification 
No. 41-1944 for use on 
REA lines 


HEMINGRAY 


POWER INSULATORS 


American Structural Products Compeny 
Muncie, indienne 


Here the Hydrocrane quickly eases a pole into place. Telescoping 
boom is a big help when operating around overhanging wires and 


in close quarters 


HIS H-3 Hydrocrane, owned by John W. Daniel & Co., 
Danville, Va., set poles in the city of Danville for 1/10 
of what it cost with a line truck equipped with an A-frame 


and winch, The Hydrocrane set about 40 poles per day, com- 


and handled 


the job much more safely. These poles are 60 feet long and 


pared with 4 to 8 poles with the line truck 


weigh approximately 3000 pounds each 

Users also report that the Hydrocrane is extremely valu- 
able for moving poles on and off trailers, hauling trailers, 
general clean-up around the company yards. Also available 
with clamshell bucket, grapple, trash or snow bucket. Every 
crane function fully hydraulic. Two sizes 14 yard 2-ton and 


Ve yard 3-ton. Send the coupon for full information 


BUCYRUS-ERIE HYDROCRANE DIVISION 
SOUTH MILWAUKEE, WISCONSIN 


SOUTH MILWAUKEE, WISCONSIN 
I want the f tory 1 the Hyd 


eee de) 
Fst 


AAT eis 


BUCYRUS-ERIE HYDROCRANE DIVISION 


Subsidiary of Owens-liilincis Gless Company 
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NEW ELECTRICAL CONSTRUCTION 


ziNE mm 
Spey 
: 





NEW ELECTRICAL construction 
projects announced by private and 
government utility systems involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobs 
where electrical work is included 


UTILITIES 


Proposed Construction 









Dakota ! 


Arizona-C alifornia-Nevada i iu 
la th Lipt nte t Bide 1-A 
cK. de t i e pping int or 
‘ . ‘ witchyards a - 
} ne I N. Mec 
PROTECT istanses Southwestern Power Adm 
Rox 1614, Tulsa Okla 154 
es, near Van Buren. $80,000, Plans d 
YOUR ma 
; Colorado ‘ie Va y Rur I 
CUSTOMERS ee 
Colorado | te ama Dpt. Ir 
Bide A, Denver Feder ter 
‘ t r Flatiron Power P I 1d 
A Big Thon n Pr Fiat Power 
s well as your Compan plant apprat, 11 ml: sou 
‘ " 1 . - : ' F = < 
i ' Idaho —Bureau Reclamation, D 
when doing Line Clearance work. | ar gee a 
é’ . 
LINE clearance should be done without ruthless : 
abandon and lack of concern for unnecessary | Anderson I 1M 
| 
rT M HW ~ 
destruction. Trees which form a beautiful home set- 
ting do not have to be hacked indiscriminately. Your 
E M 
customer gains, and you gain good will, thereby 
| Ilinols gos UL. S 
increasing good public relations E Custe . 14 M 
r! . | _e_ ‘ 
‘ easy 1a trouble i A neem 
mak ure your work is dome RTLETT SERVICE | ‘ 
by men who appreciate the beauty | s Ie., Hambotd 1 
and value of trees, and who know 
hov clear lines without de °@ | 
| ~ ec / coe 7 j Bartl - Way o Pea SUPERVISION M 
p arte 0 a d a m - « acne MEN Minn, Barnesville M 
’ 4 a% yOu c +0 € 
TN sacee Reeadll will ne iad a ST EQUIPMENT $ 
Are ‘ 
ae ves ane FUL Worx | " 
a a eee fissourl r 
MPT SERVICE | Listy 
8 ECONOmy j £546,000 
| ‘ ‘ Napar h Bur i x 
_ i $1 
ko 
Nerth Caroline tr Men 
$1,070,000 : 
North 





TREE 


HOME OFFICE: 


EXPERTS ae miataesl, “cangtenctsnt 


RESEARCH LABORATORIES & EXPERIMENTAL CROUNDS, STAMFORD, CONN. 





NM } 
LOCAL OFFICES: Rutiond, Windsor, V?.; Milford, Peterbore, Rochester, N. M.; Com- Sale—Inter-County: ura) 2 
eee. . Manchester, Ostervitle, Pittsfield, Moss.; Providence, R. 1; 13) i 
A |. New Congan, New Hever, Westport, islip, q k ranamiaten i 
Kingston, Monroe, Middletown, New York, Peekskill, Southampton, Syracuse, ' $630,000 
Westbury, White Pleins, N. Y.; Bernardsville Orenge, N. J.; Cham- tdiieeen Terdieran Valley 1 
qemtarg, Puch, atndetehie Cyawyd), York, Pe. W Del; Bethesda, - , - ¢ aville ‘ 
Sarton. Ntowson. Md.) Achlond. Ky) Lancaster Ohio; Charlottes- i headquarter s 
. . Reancke, Ve. Bluefield, Cherleston, Heetington, W. Vau $350,000. FE. R. Taylor & As 
om a5 ey soe ‘ ! s Tulsa r K 
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WT 


INSTRUME 


for ANY Weather Condition! 


AEROVANE” DIAL INDICATORS— Separate 
dial indicators for wind speed and wind 
direction now covailable in 4 inch, 6 inch, 8 
inch, end 12 inch diameters. Dials in any color 
combination and with indirect lighting can be 
furnished. 


HYGROTHERMOGRAPH—-Temoercture re- 
corder for temperoture and relctive humidity 

ideal for meteorological stations — particu: 
larly well adopted to the requirements o” 
industry in general. 


O 
: ‘ . THE AEROVANE* TRANSMITTER—Combines 
Nothin g§ cou id be L wind speed and direction components in one 
easier than apply ing unit. 1 consists of o three-bloded molded 


Duxseal. This soft, rotor to measure wind speed, and a stream- 
permanently pliable plastic putty ms ’ lined vane for wind direction. 


goes right into place in openings 
around service boxes, cable en- 
trances, conduit ends, drill holes GAGE—The universal Recording 
in foundations ... makes a smooth, Rain and Snow Goge is designed 
finished-looking job in a matter and constructed te came derebe- 
, i ity and long life under severe 
of seconds. Every electrician should eneithés' eaten: tae ttiieal 
keep a convenient, handy package MAXIMUM-MINIMUM THER- precipitation—rain, hoil, sleet 
of Duxseal in his tool box for on- MOMETERS ore in service at all and snow—may be measured. 
meteorological ond climatological 
the-spot use... stations to collect bosic climatic 
Remains soft—Duxseal stays soft in- dota, Moximum and Miniraum 
definitely, but will not slump, melt or Thermometers provide an easy 
run under ordinary temperatures. method for determining extremes 
re a of tempercature over any period 
Remains tight—Clings to duct walls 
and cables but gives with expansion 
or contraction of the cable 


UNIVERSAL RECORDING RAIN 


Remains insoluble—U naffected by 
Brains ee eee si alia Whatever your needs for weather data, and wherever you need to 
a oe oe ge collect them, BENDIX-FRIEZ makes the proper instrument for the 
workmen's hands or react with rubber, : 
metals or painted surfaces. purpose. Manufacturers of the world’s finest meteorological instru- 
ments and principal supplier to the United States Weather Bureau 
Tight seals for other electrical uses: 


for over 73 years. Prices and literature on request. PUG. 6.5. PAY. OFF 
+-M Tranolseal .. . for use with elec- . 


trical equipment using dielectric oils. 


JA Uniseol ‘ tking ; FRIEZ INSTRUMENT DIVISION of 
7 . . for caulking agains 
weather and humidity. Resists tem- \ 1378 Tayler Avenue - Baltimore 4, Maryland 


aviation conveharion 
peratures up to 180 F ‘ Export Sales: Bendix internationc! Division, 72 Fifth Avenve, New York 11, M. ¥. 


If you would like to know more about aES* 
Duxseal and other J-M labor-saving seal- pe eet 
ing compounds, write Johns-Manville, . rie 
Box 290, New York 16, N. Y ; 


In Canada, write 199 Bay Street 9 vi) 
Toronto, Canada ul 
Joh ill 
ns-Manville 


SEALING COMPOUNDS 


ELECTRICAL WORLD © May 22, 1950 


Source of the World's Finest Weather Instruments 





Okla., Goodwell—lanhandle A & M Col- 


ee plans by Sorey. Hill @ 
Sure 09 NO OW 6 St, Oklahoma City 
power ime and steam distr. sys. §100,- 
ou 

7 e. eat ae A a7 7. oe ra Bleomsburg Magee Carpet c 
P P . = r : = hati < zo | sburg ower plant extens. Approx 
oie $4 sis Kiauder & Asnro Lis 

welt berty Bidg.. Phila., engrs 

Tes., Houston —Southwestern Bell Tele 
phone ¢ 1121 Capitol St underground 
ele duits for large cables from 
stat ‘ 10 Crown St. to Jacinto City 
cir i ‘ 


ow $4,000,000. 


ee ‘ 4 ane vi 
VWeeming and Seuth Dakota — lureau 


amat Dpt. Interior, Bidg. 1-A 
t 1) Center, Denver, Cor fur 
ne le f t ars shipping point o 
fot ire M r ft. Wyo gates gate 
angers, switch ssemblies, conduit ers 
‘ f tlet works, Key e Da 
( Keyhole Ur Missour 
} I ~ 22 I M 
‘ ner 




























Low Bidders & Contracts 
Awarded 


Our Engineering depart 
ment is ot your service, any 
time, to help solve problems 
involving this type of equip 






Ark Pine Bluff Arkansas Power & 
ment. K ‘ Simmons Nat Bide. ¢ 
ff Sixth and I St to Ebaseo Ser 
Murrey Gate Hoists are de ‘ I I 3t.. New x, 3 Y 
signed and built to meet all $1,000,000, S&S an & Reed, Nat 
requirements . « from the 
smaliest hand operated to Florida < I t c er 
large motor operated —a Key , leight ‘ 
wide range of capacities M I 
from less than | ton to over 100 tons. During d 4 I k ; 
our nearly half a century of designing and intie | 
building gate hoists we have developed various ‘ $105.71 ' 
designs tor the different types of gate hoist Kansas N 
problems. We feel sure we have designs and } ‘ 44 t 
patterns that will fit your requirements Crawford | 
‘ $284,225 
We also build gate hoists entirely from your ; iH . 
plans and specifications, if desired. In planning ’ 
gates or gate hoists it is suggested you com Nebraska Mo« i ‘ 
municate with us before your plans for the MI ‘ \ 
project as a whole are completed .. . it will Ww “a 
save expense and much preparation time 1H ‘ 
Sixt A 
$311,798. | $ 
North Dakota 3. 1 Fort I 
» Box } I 4 8 g 
a e fd for ¢ 
CIVES ¢ 
ea C t 64 W st. W 
M $9,.749.245 ‘ : 40 
Oregon M tat I we o 
r ! ve 
\ ! I r Ls 
> = $143,000 
n Organization south’ Dakota tun Homme a 
Meet A . a a 


of Specialists a Soe ae Bat Wine tans 
Wvoming Bur Re umatior Dnt 

EQUIPPED AND READY TO SERVE terior, Cod > re , 
UTILITIES EVERYWHERE IN : ion Tie. Missourt River Thasi 


LINE CLEARING | 0S oe 
TRIMMING .. TOPPING .. TAKEDOWNS INDUSTRIAL, COMMERCIAL & 
Our regular utility customers tell us that we consistently do better tree PUBLIC BUILDINGS 


work, maintain better public relations for them-—ond at FAR LOWER 
COST—than thew own company crews 


Proposed Construction 





Send coupon for brochure illustrating our work—-ond describing how your e Co. 
company con sove DOLLARS by utilizing our extensive facilities Western St. Torrance, Los Angeles, Ca if 
minum reduction p 000,000 
F Y ns Ad 
oy Vermont e hetweer 7 I Sts 
eral 1Osp ar treatment 
Low Bidders & Contracts 
P. O. BOX 1039-—LYNCHBURG 7787-—HOUSTON 1, TEX Awarded 
NAME N. 3 Morristown—Morristown Mer 
Jn 66 M St 02 bed } 
TITLE \ Kidde Contractors, In 
{ $2,004,000, Awarded 1 
COMPANY 1 & W Ely 44 Broad &St., New 
N ‘ Sy curse s a Ir ‘ Div 
ADDRESS eal & Dye Corp. Milton Av 
ind a lant t Sol ° 
CITY & STATE ‘ e, to Met raw Sonst. Co P. c 
x Middlet O. Total cost with 


$70,000,000 
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MULSIFYRE 


now on guard to 
kill oil fires fast 


This transformer fire did $50,000 
domoge at an electric power station 


Transformers ot this electric power 
station are now safeguerded by a 
Grinnell Mulsityre installation. Fast, 
autometic spray action is being 
demonstrated here 


Here’s WHY they Save 


Compared with other types strand 
of eque! breoking strength, they... 


@ have 30-40% greater overload ca- 
pacity within elastic limit 


@ resist corrosion a8 te ay tenes h W en an oil fire breaks out in time, the emulsion breaks down, off 
—not merely through a thin ca transformers protected, by a Mulsifyre and water separate, and the oil can be 
soft metal system, a battery of spray projectors reclaimed. 

puts out the fire fast. Automatic, 

@ offer highest tensile and vibration- heat-actuated release devices assure 
fatigue strength (tensile strength quick operation. Extinguishment oc 
235,000 psi; corrosion-fatigue limit curs within a few seconds after the 
50% of ultimate) emulsion forming spray strikes the 

surface of the burning oil For information on Mulsifyre syil 
Here’s HOW they Save Mulsifyre projectors are approved tems or other Grinnell Fire Protectiog§ 
qumeeee by Underwriters’ Laboratories, Inc. for Systems write Grinnell Company, Ineg 

@ They permit longer spans—there- extinguishing fires in flammable oils Providence, R. 1. Offices in principal 
fore require fewer poles per mile. immiscible with water. There is no con cites 


ductivity along the discharge of a Mul 
@ Being lighter, they are easier and sifyre projector when the spray strikes 


faster to install in the field conductors carrying high voltages 


@ More resistant to destructive fac- Mulsifyre high-velocity projectors 
tors, they last many times as long produce drops large enough and drive 
before replacement. them fast enough to penetrate the 

flames without complete vaporization 


Let us tell you in flight, but limit their velocity so 
the surface of the burning liquid is 


the whole story- agitated into an emulsion instead of 

_ : passing through the oil without oe 
specific data, pene extinguishing effect. After a per 
recommended sizes. 


Mulsifyre systems have proven thel® 
effectiveness during sixteen years af 
extinguishing transformer fires. Today 
they protect hundreds of installations 
all over the world. 


Monessen, Pa, Atlanta, Chicago. 


¢ Denver, Detroit, Los Angeles, New York, 
Pittsburgh, Philadelphia, Portland, NEL 
- San Francisco, Bridgeport. Conn. 


GE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 
EMULSION-EXTINGUISHMENT OF OIL FIRES 
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@ SELLING \ package of consumer 
material for telling the “Gio All-Eleetrie” 
oo fi «tf consists of silent 35 mm film, two 
i any truck ition tory f a si : 
ee eer. Y pow copies f a narration t be read in pre 
* dean hole: tolOft deep senting the film and 10 copies of a 
ope 


nd-out “facts” folder. Also obtainable 
free for single copy prominal eost for 








ougers B" to 20" diameter 
ey dependobie 


quantity orders, is the manual “Fans for 





Yea Re (‘omfort It is intended 

for salesmen, teachers, and home econo 

mists National Electrical Manufactur 

ers Association, 15 E. 44th St, New York 
a a 

@ ELECTRICAL SYMBOLS: An easy 

to-use ch of ASA Graphical 


Power and Control” 
« Bulletin 5001. They 
» basic symbols, and 


Symbols 
has been pub 


} 


save beer 





HE Tel-E-Lect Pole Digger is <ymbols and adaptations, Deviee num 
built for tough jobs at hard-to- bers, functions, and definitions are also 
get-at-places. The same truck sted. I-T-E Cirevit Breaker Co, 19th 
that is now used for setting poles & Hamilton St, Philadelphia 30, Pa 
can also be used for drilling holes. 
A single bolt attaches the dig @ MOTORS Ac and de motors, M-G 
to the truck. It works oupaniba ul diesel sets, ac generators, ac and de 
from the derrick and ws raised and magnetie starters, hoists, winches, and 
lowered by the winch line. Pow- fans and blowers are covered in a new 
ered by the truck motor through a power take- catalog. Duquesne Electric & Mfg Ce 
off, ite shafting extends to the rear of the truck. Broad St & Hamilton Ave, Pittsburgh 
Under average conditions, a two-man crew can GP 
dig and set a pole in five minutes. Some utilities 
have dozens of these low-cost diggers in use. We > WEREIRGLAS: A manndl covers. tote 
aw sly a complete kit to power- dig with your ahant “Htiierclen. Wane Wiestvicel Tacnlat 
rite for our descriptwe circular. ¢ ine Materialia” OuennCaraine Biheeiion 
TEL-E-LECT PRODUCTS, INC Corp, Textile Products Div, 16 Ei. Goth 
10003 Minnetonka Blvd Minneapolis 16, Minnesota oe ow tok S ’ 


@ FLOODLIGHTS Accessories and re 


pair parts, installatior ur operating 


AN EASY WAY TO CHECK CIRCUITS SF ee at a 





° bd . ee D Ss &M Lamp er 10 W. 36th P 
Without Disturbing Permanent Wiring |‘ \' °"" 

” . @ cricann a ———- fi... ee 

mechanical and electrical uses appears in 

Bulletin 1040. Landes, Zachary and Pe 

erson, 272 8. Santa Fe Drive. Denver 9, 


@ MOTOR MAINTENANCE, ETC 


Electrical nd mechanical maintenance 
, quipment ‘Cineluding commutator and 
d . motor maintenance is described in a 
1) Just attech instrument to 2) Slide Link out of Contact new catalog No 28. The Martindale 
Terminal posts Tobe reading Electr e i371 Hird Ave, Cleveland 
7 oo 
3) Slide link bock and bolt in position All testing done without touching permonent 
9 on . 
wiring @TIME CONTROL lime indicating 
ind signaling systems re deseribed in 
. the 1950 eat The Cineinnati Time 
TATES Type NT Terminal Blocks Recorder Co, 1736 Central Ave, Cineln 
nati 14. Ohic 
Here is an excellent method for terminating incoming cable and panel connections for : 

9 8 sie @ REFLECTING SURFACE: A tech 
instrument, relay, intercom. and similar circuits. These blocks save space, can be bulletin desecrit t} velopment 
mounted to ony postion PUteeeeeawereensseseeascerensesesseeseseessssssssensees 1 speed bake white synthetic for re 

: T +“ 4 1 ecting surfaces f lighting fixtures 
Made in any number of poles de : OG? OF" GRE MEN Fe Mor to Chemical Co, St. Louis 4, Mo 
sired, front of back connected, with : THE STATES COMPANY 

. Ne . > ; 
or without coding strip, with or with : Sar Cee Ave, Cavtiand, 16 @GAS AN ALYZER: Lira, an infrared 

: Please send ful information on Terminal I er r mea ring atmospheric con 
out cover : : 

: Blocks imit n und precise process control 

: the subject of a 4-page llustrated 

Name ti brochure, No. DZ-4. Mine Safety Appl 


inces Co, Braddock, Thomas & Meas 


Sts, Pittsburgh 8, Pa 


Stote @® CRANE Infor n about the Kar 


ri-¢ nd tr ] ‘ l } t 
rm indus erane tor | is up t 
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Fisher-Pierce 
Photoelectric Controls 


Stewart Iron Picket and Chain | 
Link Wire Fences are being used 


by public utilities everywhere for 
the protection of equipment 
erected outdoors. Both types of 
fence offer many exclusive struc- 
tural advantages you can’t afford 
to overlook. Write for catalogue. 


Series 63500 30 Amp. contacts 


Fisher-Pierce Photoelectric lighting Controls have a 
continuous record of low-cost service by more than 
600 electric utilities in more than 17,000 installations. 

Fisher-Pierce should be on your “Standards” list. 


“STYUE 3TH CHAIN LINK WiRe Pence Controls for examination and test can be shipped 


Stewart famous All-Beam framework construc- immediately from stock. 
tion is the heaviest and strongest manufac- js . ° . * 

tured. Assures the utmost in protection. Approved by street lighting engineers and mainte- 
nance men throughout the world, Fisher-Pierce units 


— yo . . » me . 

WIRE MESH at r offer a simplified Photoelectric relay for control of 
PARTITIONS—Sectional 
Pit any height or width a - . 

Easily and quickly ebb tie controls give you long tube 
erected. When writing i . e 

for prices please give all i 
measurements involved. 


multiple or series street lighting systems. Fisher-Pierce 


life (20,000 hours or more), 
easy servicing, (plug-in 


chassis construction), no re- 
STEEL FOLDING GATES ° 
setting after power inter- 
Made in 


single or ruptions. In other words, 
double gate 


construction 
to fit any 
width open- 
ing. Prices nance costs. 
on request 

vueoe aoe Models available for direct-connected lamp loads up to 3000 watts, for 
hei gh t of pilot-wire relay systems, and oil-switch controls for series systems. 


opening. 


THE STEWART IRON WORKS CO., INC. 
1766 Stewart Block Cincinnati 1, Ohie 


exceptionally low mainte- 


Series 61300 5 Amp. Contacts 


Ask for Bulletin 63300 


be aeh. 


COMPANY, INC. 


LFECEYLON SY¥., BOSTON 71, MASSACHUSETIS 
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tons ix given in Bulletin 72. Silent Hoist 
As & Crane Co, 41-877 68rd St, Brooklyn 
Another Important Development Lame 4 20, N. ¥ 
in the Series of eat @ DISCONNECT SWITCHES, ETC 
The following catalogs are available from 
Pacific Electric Mfg Corp, 5815 Third 
° St, San Francisco 24, Calif. : Catalogs 420 
POWER RELAY with thre ie 44 describe outdoor power-fuse 
disconnecting switches of respectively, 
Types EG-1, EG-1G, EG-18, EG-18B, 
BUILT-IN DELAY FEATURE and E4G-1W ; outdoor power-fuse supports 
of Type EG-2 (Cat 430) and Types EG 
28 and EG-2AS8S (Cat 481), Type EG3 
... factory set from 4 to 3 OOOO | Oe T. aesccntene ‘oui. tat 
40), and Types AP-1 and 2 3-pole auto 


matic service restorers (Cat S30) 
Again we announce an important development in the 


long line of ASCO Electromagnetic controls this time @ FIXTURES: F 
@ Fixed Delay Relay for use with Automatic Transfer 
Switches. With this Relay, you can set a Transfer Switch 
so that it will not throw on transient ovtage until a pre- are listed in Catalog 049. Keystone Elee 
determined period—': to 3 seconds—is passed. This tric Mfg Co, 2228-36 EF. Tioga St, Phila 
aveids switch operation when power loss is only lelphia 34, Pa 
momentary 

it's @ magnetically held Relay without dash pot, 
motors, or moving parts in the time element. its unique 


jorescent lighting fix 
ines for commercial, industrial, and resi 
dential applications, with related data 


@ VOLTAGE DETERCTORS: A deserip 


tiv folder provides information about 
built-in fixed time delay arrangement disengages on Cameco fety voltage detectors for test 
any selected valve between ‘2 and 3 seconds. It has 1 phasing 100 +t 000 y 


viility power construction and is rated at 25 amperes 
with single or double throw. It's the Relay now used on gies , 
many ASCO Transfer Switches to guard against momen- ¥ 
tary ovtage due to transient conditions 

Possibly this is the very Time Delay Relay (Bulletin 





@ TRANSFORMERS Informat 




















We also manul oc 1054-1885) you have been looking for. Write us about eit 7 . . zy 4on a } K et 
ture @ complete your requirements and let's see re4a4e I ee os ‘i f a 61 
line of Solenoid eeiaanel, featur f th complete line 
Operated Valves Car rae eet ai a 3 ‘ 
for Automatic ond = me —_ eanl ae ee . ribed 
Remote Control of u oma 1C WI C oO R ‘ 19 1 ¥ a W, t at mi | — tr 
liquids and Gases - n rp. I a — “KO Pitteb . oe P 
ie—c—em Ger eeaeut AVENGE © GEAnee, Hew SERseyY - F _ 
AUTOMATIC TRANSFER SWITCHES © REMOTE CONTROL SWITCHES © CONTACTORS © RELAYS a a | eee: 
t OO kva, single and 3-p 
] Bulletin O1LBGSS2A Allis-Chalmer 
ver acy ro Tet OE MOR Mfg Co, 982 S. 70th St. Milwaukee, W 


eet ee 
‘ eddequate Sewece. 
TER MOUNTING DEVICE 15 the 


the - Key to 


@ MOTORS: Applications. « 









t services enatures and = direct-connect exciter 
y pouty ™ capacity 
s NEW HEAV higher > for thes covered in Publication GEA- 
DUNCAN'S § metering modern, ei vate wiring require for th ire vered in Publica iBA 
ethod © homes 44¢4 426 lri-Clad high-speed « me 
economical ™ t for modern ho 2 lad gh-sy ’ 
j ate wiring #5 4 mus ity lot ‘ eral | tric ¢ Ss t 
Adequ rvice and meter capac cae. 
adequate se , 





@® SWITCHGEAR: Constructior 
200 AMPERES 


ind a I iry of data pertaining t 

Multumite GO0-v switchgear with meta 

OF SERVICE CAPACITY panel air circuit breakers are given in 

WITH SELF-CONTAINED Bulletin 6003-D, I-T-E Cireuit Breaker 
(o, Harailton St Philadelphia, Pa 


SOCKET TYPE METERS 
@ FARM WELDING: Practical infor 


@ APPLICATION 4 ition on the application of electric wel 
' * . “ta * g on the farm is contained ir t 10-page 
: _- . 
ntawe 4 woklet, B-41457 Westinghouse Electric 
~. S ab rp, P. O. Box 2009, Pittsburgh 30, Pa 
bove~ Completed mitaliation 


® HEATING ELEMENTS : Informatior 


standard bank heating elements 


Right — Meter removed, by pass ‘ 
1 OD to 300 kw, is given in Bulletin 


ters, therm ¢ mech clamps im Place A 
@ WEATHERPROOF CASE \. 
Hoy vies senor es hs oe 7 Duncan Type H. D. S-T Trent, Inc Leverington Ave & 
ba Heavy Duty Meter Mounting Device Wilde St, Philadelphia 27, Pa 


“HE TYPE H D. Heavy Duty Meter Mounting Device pro 


@NO SEavice 








, ; ® HEADERS AND LEADS: Data and 
voddes compact methad of anmecting conductors uf . 
INTERRUPTIONS 0000 copper, or 250,000 CM aluminum, directly to the ter pecifications on multiple headers and 
" minal blades of a socket type meter with case and safety The ds are listed in Bulletins 850 
HD Dewsce requires a minimum space for metering equ S49, respectively Bulletin 851 covers 
one 2 eee ange Overall hesghe is 18", width isket type bushings. Electrieal Indus 
METER TESTING “ H evince us particularly a cable services above “patie : = oe 
ocean ack may be used f peres and up OO ampere capacity For complete wae Ine 44 Summer Ave Newark 4 
me Gpnees send for Bulletun N + DUNCAN ELECTRIC N. J 
manner Lafayette, | 
@ LOW COST INSTALLATION @ SPLICING: General information on 
The HO © tasty $*3 00 ee ee ee ! 8 ug kits for many types of. cable 
se of » nonent pp 6 Bulletin J). G&W Electric 
ces t0 200 ampere ‘ 
Spec ty Co, T7780 Dante Ave, Chicago 
LAFAYETTE / INDIANA 2 3 . 
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THE TESCO 


ROTARY 
TAP SWITCH 


50 Ampere Capacity 


Developed for use in Circuits where 
requirements cannot be fully met by 
existing type of switches. Individva 
switch sections measure 2's” diamete: 
over the housing, 3'«" over the te 
minal studs, length *s 


10 OUTSTANDING FEATURES 


1. HIGH CURRENT CAPACITY 
Each switch sect 


omperes 


=~... | DOWN with HIGH TENSION! 


{ power when the + 
tion so thot no o 


atoch. «© e 


3. HIGH VOLTAGE CAPACITY There’s no need for high tension when 
et ee ee oe you put your financial printing prob 
lems in the hands of specialists. Since 

1920, utilities and manufacturers have 
protects the working pers. relied upon the counsel and craftsman 
5. COMPACT DESIGN ship of Sorg’s complete financial and 


4. FULLY ENCLOSED 


Seporcte s+ 


6. POSITIVE ACTION corporate printing service. 


Sorg is equipped to produce annual 
reports and all types of financial state 


7. LOW FRICTION ments from start to finish . . . from 


8c thrust be 


educe friction to © minimum Pen design, through printing, binding and 
8. RIGID MOUNTING railing. And Sorg is keyed for un 
Switch is cttoched to the pane erring accuracy and speed, offering 
its clients round-the-clock ava ! «bility 


pund the terer 


9. NUMEROUS CIRCUIT COMBINATIONS 
As many 40 twelve ewitch sections mey be os seven days a week 


embied in one tandem wnit. Each inc 
hos seven active pos 
be arranged 


wean on camer comacion | HO 
ae = ae oe oe x aT Tae: SORG 
ee eee §=6PRINTING CO., Inc. 


nae ieee 80 SOUTH ST., NEW YORK peg Y. 
Feat f ol Cavkavalé etek 
SPECIALTY COMPANY Fanuneral Lequl, Conperate Printers 


: Chicago Associole London Associote 
b , lodel , Pa. 
we ee MeCORMICK and HENDERSON, Inc. The LEAGRAVE PRESS Lid. 
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Gecccccceeeeeseees 






seeeeesoocesoeseses® 


Designed to meet your needs... 


TRAILERS 
IN A WIDE RANGE OF SIZES AND TYPES 


15% 


Combination Cable Reel and Pole 


PST Series All anes Troiler 


} Troiler — PCP & W-PCP Series c 4 are pole trailer 
\ Quickly v from cable reel t le ow x \ at many pra 
sooo pe erailes jual use prov . . tical advantages, Front and rear bolsters, 
” cost miy one tissler Locnse peeded. a € Jers and 
5 ec 5 ‘ ae 


1485-A Pole Trailer: 





Tubular - type gue ally 
s m wt th with H bea 
‘ * t. Rea k Ex 
t and 5 Ma 

¥ x.“ » a Hex 
e 

sa es ve iby FM I ent 






SOHSKSSSSHESEOSESESESOD LJ eCeeeee 


PAINTS OVER RUST! Ap 


RUSTREM STOPS RUST! 


No priming, scraping, brushing 


8 


SPECO, PTs 


214 


Al ee 
Clevelend %, Ohie 


EAGLE MANUFACTURING CO. 


Division of the Four Wheel Drive Auto Co. 












$ APPLETON = Write totey for Via 
: WISCONSIN = sie oF FWD Lone \ 
. ZO pam ona Le 


edcccccceecceceseesesereeeeseroeseeees sesso ooeee 


ONLY COMPRESSOR 
SUE 
az 
331613, 16) 
LIFETIME 
VALVES 


DAVEY CompPatssor co. 


KENT, OHIO 


May 
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*)  Truscon equips 
: world’s 
tallest 
radio tower 


PALNUT 


TRADEMARK 


LOCK NUTS 


This mew 1220-foot Truscon 
Redio Tower, tallest ground 
supported tower ever bult, in 
corporetes many advonced en 
gineering specifications But 
one imoportont specification 
ftemgins unchanged 
use of PALNUT Lock 
continuing a 15-yeor 
stondardization by the Truscon 
Steel Company, Youngitown 
Ohio for all its towers 


Prevents loosening of 
regular nut and bolt. 


Eliminates checking 


and retightening of 
bolts. 


OR years PALNUT Lock 

Nuts have been standard 
equipment on towers built 
for AM, FM, TV, Signal 
Corps, power transmission, 
etc. Low in cost, easily ap 
plied on top of regular nuts 
PALNUTS provide absolute 
assurance against loosening 
of bolted assemblies. No 
further maintenance is re 
quired PALNUTS hove 
proved superior to lockwash 
ers or prick punching 


Specify PALNUTS for your towers 
Available in a wide range of sizes, 
hot dip galvanized for weather re 
sistance. Ask for samples and 
literature 


ede 
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The Best Way 
to get all three to the job — 
MEN..MATERIALS.. EQUIPMENT 


NEW HIGHWAY UTILITY 
TRUCK BODIES 


This is the kind of public utility truck body that 
Highway engineering, design, and production facilities 
can turn out to do a better job for you. 


It carries five men to the job comfortably, plus all 
the material and equipment needed for line construc- 
tion and maintenance work. 


It can be customized to incorporate your ideas, or 
purchased as you see it here. 


TELL US YOUR NEEDS — LEARN ABOUT THE HIGHWAY LINE 
We build all types of utility trucks—for general or 
special service of all kinds. Tell us your needs and 
we'll show you how to get low operating costs with 
Highway’s quality construction for long service life. 
See your Highway representative, call, or write 


FAIGHWAY TRAILER COMPANY 


Headquorters: Edgerton, Wisconsin 


PLANTS AT EDGERTON, WISCONSIN —- STOUGHTON, WISCONSIN 
CINCINNATI, OHIO 


Manufacturers of Utility Truck Bodies ¢ Earth Boring Mochines ¢ Pole and Cable 
Reel Trailers * Winches ¢ Power Toke-offs © Service Accessories 


Distributors will be interested in the new Highway Franchise 








RANGES 0 100mps; 
0-25 amps, 0.10 
omps, 0.250 comps. 
0.1000 omps 0150 
volts; 0-600 volts 


TELECTRIC, INC 


nie ep ae A NEW YORK 20, N.Y. | 


pa a 















Check with Superior on 
improved, indoor-outdoor 


METER 
SOCKET 
BOXES 


e For detailed infor- 
mation on important 








features, services, sizes 
and prices, 









write to 


SWITCHBOARD & DEVICES CO 
CANTON, OHIO 


A subsidiory of 
The Union Metal Manufacturing Company 


SUPERIOR + SUP RIOR + SUP 
RIOR - SUPERIOR - SUPERIOR - SUPERIOR - SUPERIO 
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BOOK REVIEWS 





Transient Performance of Electric Power Systems 


By R Rudenbderg Published by McGraw-Hill 
Book Co, New York 18 833 pages, illustreted 
Price $12 

This volume is conhned to phenomena in 


iped networks and is by no means con 





ver-all behavior of the inter 
n ted achine and transmission sy 

lt starts at rudimentary levels with 

nple cireuit switching and resonance and 
gore 0 » analyze eddy currents and com 
at 1 transients. Such manifestations as 

1 eration, ground-fault currents, gover 
teraction, line grounding and parallel 
nduction. The second half takes up non 
hear circuit characteristics sofar as they 
‘ r ares 

and inrush cur 

4 with short i 

capa 

b the pra 

K relerene 

' I i a ag 
and d an ra il I 
al apparatus and its attached lines 
Hochspannungstechnik By A Roth Published 
by Springer-Verlag, Vienna, 704 pages, slustrated 
Price $16 

This is a third (1950, 1938, 1927) edition 
of the comprehensive work Roth on the 


echnology of high voltage practices. It 


again a thorough compilation of the essence 
digested from the literature of Fu ope and 
America. The bibliography comprises over 
1,000 entries to match the text erage of 
insulations, oil, breakdowr waves, reso 
mane e, ares, cables, high oltage lines and 


ories, et This place tor th 
S merican transmission at i hig h-voltage de- 

sign engineer to consult in satisfying hin 
self that this country is overlooking ciel 


niques tested or evolved abroad 


ie 


Lexique Technique Anglais-Froncais By Guy 
Maigorn Publ shed by Librarie-Imprimerie 
Gouthier-Villars, 55, quai des Grands-Augustins 
Paris 6. 332 pages. Price (boards) 15004110 fr 


Some 20,000 technical terms are translated 
from English to French in this new lexicon 
The author has culled such authoritative 
journals as Engineering, Engineer, Ele 
trical World, American Machinist for repre 
sentative words and phrases of technology 
and commerce A goodly percentage are 

al and others are of cognate in- 


The book rounds out the recent pat 
er of Spanish, German and Russian 
dictionaries. Unfortunately this lacks a 
French-English inversion 


AN AID TO GOOD 
PUBLIC RELATIONS 


Ebasco Services 


EDUCATIONAL COMIC BOOKLET 


Captain Marvel and Lieutenants of Safety 


“DANGER FLIES A KITE” 
Sixteen pages in Full Color 


Distribute them to employees and customers 


Sample and prices gladly sent upon request 


EBASCO SERVICES INCORPORATED 
2 Rector Street New York 6, N.Y 
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(?rapo 


STRAND 


[rors eee 


i 


THE STRENGTH 
AND RUGGEDNESS 
TO ENDURE 


STRENGTH to support the pole struc- 
ture under maximum ice and wind 
loading . . . RUGGEDNESS to with- 
stand the punishment incurred in con- 
struction and service . . . DURABILITY 
that outlasts the normal expectant life 
of the line . . . are combined—with 
important ECONOMY — in @rapo 
Galvanized Steel Strand. 


Each size and grade develops the ful! tensile 
strength of the steei in cross section. The 
heavy, ductile, tightly-bonded zinc coating— 
applied by the famous @rapo Golvanizing 
Process-—provides dependable protection fos 
the steel. 


ASK YOUR 
JOBBER! 


There is o size and 
grade of Crapo Gal- 
vanized Steel Strand 
for every practical 
need Consult the 
distributor of @rapo 
Galvonized Products 
neor you or write 
direct for further in- 
formation! 


INDIANA 
STCEL & WIRE CO. 


MUNCIE a] 
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Yhe knows 
somerhing 


about wood 
| preservarives 


ah 
lie has to work on 
poles after thev're 
treated, and he has 
some firm conviec- 
tiens about the 
preservatives tse d 
It won't hurt vour 
labor relations to 
consider his views 
He knows that a 
preservative has to 
preserve, and that 
the first considera- 
tion is lasting, cer- 
tain effectiveness 
He knows the com 
pany has to watch 
its costs, that it isn’t good business to pay more than vou 
have to for effective wood protection But—and this is his 
big point —he holds that if there's a choice of preservatives 
at the same price, and with demonstrated effectiveness, the 
company ought to choose the one that’s best from the 
worker's pot of view 
Penta Preservative is clean— not sticky or dirty. Treated 
wood is virtually odorless, non-iwritating to the skin, Pente 
Preservative is the most certain protection you can buy 
but it costs no more, for material or treatment, than other 
preservatives commonly used 
Why not give your workmen a break? If vou want facts 
as to the effectiveness and certainty of Penta Preservative, 


we'll be glad to supply overwhelming evidence. Write for 
full information 


CHAPMAN CHEMICAL COMPANY 


757 DERMON BUILDING « MEMPHIS 3, TENNESSEE 


PENTA 
PRESERVATIVE 





LETTERS TO THE EDITOR 


TINS PME Ob DMs a 


* Since 1918 * 


KRANE KAR Sewing Boom Mobile 


Crane: for materials -hondling 





Time ts Running Out power facilities, and all the privately 


owned utilities have been taken over, 

















lifting, transporting, posi To the Editor of Exectraicat Worip or forced out of business by this im 
tioning, gosoline or Diese! ; , = : , : P 
1s, Ze. 5 and 10 ton copo Of course the utility people in any possible competition which uses inter 
pat tn id og 7 ee oe \} wea where the large public power de est-free capital furnished by the tax 
teles< Op re ,00ms sore or 
preumotic tires. Self stabi clopments are located realize their payers, but which pays no taxes itse If 
lizing without jocks or ovt ‘ ll } » | » 
riggers; unobstructed ¥ own situation with regard to this forn who will beneht trom public power 


sor fast, flexible, sote 


o com petition However it wm very then’ Citizens of the Tenn valley and 


easy to operote 


doubtful if the utility people in gen ill other parts of the country will have 


eral fully realize that this menace to to dig deep in their pockets to meet 


their industry is gradually falling into the cost of the inefacient. socialized 
i nation-wide pattern which can now pureaucrati« ope rated public power 
ve seen as shortly blanketing the whole industry 

ountry with a network of government Are we doing all that we can? 
owned power ta ilities, and cooper Time is fast running out for an indus 
itive systems which are financed and try which has contributed fully as 
ontrolled by the REA Also in some much a8 any other to the levelopment 
sreas we have the “P.U.D's”. which are and prosperity of our country and to 
financed by the sale of revenue bonds the welfare of its people 


and which are also part and parcel of 
the public power scheme There are H I Wilson 

also the many municipally owned ele Retired Utility Employee 
ric systems, which are generally either Huntington, W. \ 

served by publicly owned transmis 
ion lines, or they are at least in close 
sympathy with the government s efforts 
to establish a nation-wide public power More Power Plants 


-vstem 





r . Saas | Ries a ), To the Editor of Execrrica, Wort 
ms) 61S > at ae mu iit resui 


fe fe : to vo \ st iss of 
WINCHES: Copstans; Single ond Double Drum, Jow of carefully laid plans over a long Referring to your May Ist - 
Clutch, Keyed Friction Clutch Winches. 2,000 : ( 1 : the E.ecrricat Wortp page 3 I wish 
te 50.000 Ib. « scitie perwd of years rele ally we atahity 
. to recommend the Pacific Gas & Elec 
SWING BOOM CRANES. T k: Motor Power Oper people have been tne lined to view these 
ted, hig ty, 4 , ' trie Co for second place 
; . / ’ ’ - oe levelopments as just trouble spots | 1 
» t j 7 former t rec mp posts Os ' *( ’ 
trees, poles hole tings, etc. 9 to 31 ft In some cases there have been none of rectrng cng & report prepart ’ 
booms e? ‘ ‘ Harriman Ripley & Co, Inc covering 
shem close to ws. and we heave honed 
TOWERS: 2 or 3 sectio the Niagara Mohawk Power Corp ind 


p the ever we i develon in our areas 
14 Pantograph \ 
- , would geest that vou refer to page 40 
ub . with pla re WW. ave ad iblished from time to : i 


2 3 or racking plat vhere vou will note this svstem owns 79 


the projects of 





il amen cans : ‘ ; é ’ ae plants However, it owns and controls 
ins 0 e tederal agencies ' ese : 
DERRICKS ' , . ” the rutput is tur as generation ts con 
aS #45 ¢ ‘ wen rathe sketch 1 some ee 
60 1 P ; \ \ | i erned, of 103 plants. If the Niagara 
otes t suct is raska ei ma ‘ 
sle piece or Wael : . ' Hudson Power Corp is considered, the 
‘ scos side \ ahr or state pull power ! : 
removable : total is 104 plants due to a Niagara 
- coal ‘ pments have had much publieity ot . 
’ stee oak Hudson subsidiary which is not a sub 
s ourse, bu enerally only one at ati . . 
' : : ; : sidiarv of the Niagara Mohawk Power 
¢ Fe Cor 
t he te so ea And so ta 
t V t ire there has ot . 
7 J. J. Albright. Js 
' ished anv co ete map o 
Gen Supt Powe Control 
, I ad % vin the tot * 
' Via i-Mohawk Power ¢ orp 
cs aI eels nd planned powe : 
: Syracuse 2, N ¥ 
) e ‘ ibove 
j ‘ ave heen 1? : 
' Kditor’s Note ELeCTRICAI Worip 
. } ly ) thee wet es wiht , 
; noecently stated that PG&E had more 
' power plants than any other utility and 
ve athe < 1 mal nig . 
: s : -ked claimants for second place to step 
ao : aad } oar forward. Now any claimants for third 
USERS; AT&T, N.Y. Te! Ce TVA, Consolidated eanrle iw stors in publ tility , f 
> place, one step, front and center 
Edison Co,; W.U_; Municipalities throughout America ‘ ties nd serve to more adequately 
WRITE FOR CATALOGS ouse them to the seriousness of the 
No. 79—KRANE KAR No. 70—Truck Equipment ert w ‘ is their investments 


THE ORIGINAL SWING BOOM MOBILE CRANE Some local communities, s as the What Is An Engineer? 


WITH FRONT WHETL DRIVE AND & ween sTee 





ler illev. have reatly profited yy 


I | Som rome Sevcermns Devnet a the Kae of Hicmnc Yona: 


s-of oth Your editorial in the April issue of 
SILENT HOIST & CRANE co. arts , the nation WV hen the whole I LEC TRICAT Worip has just been 
862 63rd ST., BROOKLYN 20, NEW YORK stio ecomes blenketed with publi brought to my attention, and I feel duty 
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Copperweld* Chain Link Fence 
provides long life, low cost pro- 
tection. It never needs to be 
painted—costs less per year than 
any other chain link fence. 
Write for a sample and descrip- 
tive literature. 


Glassport, Pa. 


weld Chain Link Fenc 


*Trade Mark 
COPPERWELD STEEL COMPANY 


lectric and mechanical strength. Excellent 
. B machinability and forming qualities, great 
Close-up of Copper- resistance to wear and abrasion, long life, 


National’s Continuous Research 
... the answer to your 


Improved Profitable Products 


Research to develop new materials to fit exactly the needs of 
industries, where plastics practically find efficient use, is a 
never-ending project at National, Here, with the aid of the finest 
research devices and facilities, National's experimental men are 


constantly working to aid vou. 


It will pay you to use— 


A tough, horn-like material with high die- 


e. 


The strong steel core light weight. Sheets, Rods, ‘Tubes, Special 
pean sagging and Shapes 
reakage — the thick 


Molten-Welded copper 
covering provides per- 
manent protection 


against rust. 


MAIL THIS COUPON 
FOR SEW CATALL ae 
OPPER WELD HAIN LINK FENCE 


Copperweld Steel Company 


Glasspert, Pa 


Please send me your Chain Link Fence Cataleg. 
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About one-half the weight of aluminum, 
possesses an unusual combination of proper- 
ties —a good electrical insulator, great me- 
chanical strength, bigh resistance to mois- 
ture; ready machinability. Sheets, Rods 


Pubes, Special Shapes 


National Research and Engineering Service are available to you, without 


obligation—-to help you solve your specific development problem, W rite us 


NATIONAL VULCANIZED FIBRE CO. 
WILMINGTON DELAWARE 


Offices in \. Principal Cities 
Sines 1873 


1950 








PORTABLE 


aaa 


——— | 





The All Steel Tool Box 


lere s the Firepreet, Thiefproet ond Weatherprool 
too! bes enginnered te cut lober cost. Volvoble 
tools con be transported te the job ond they con 
Soy there overnight @ thout fear of thiewery. This 

HonDeeBos so 
ever aching Covers 
for wheels, part 
dives 


welded construction with 
nude locking crrongement 
trons fer tools clothing, 
These tool 
© moce on the outside too. For 
5. safe. low ot perteble tec! bea, 
hes 10 eGvue 


men's 
ote ond first cid equipment 
hones he 
@ long 


ve «eo 





the Mon Deebos 


UTTLEFORD B8O* 
421 E. Pe 





i Street, Cicinn 





Insulating and Cable- Pulling 


CUMPOUNDS 


of Record-Breaking Performance 


ers 





Minerellec gives you a complete assortment for every 
need: dense, viscous ond fivid consistencies for high and 
low velteges in cable-jeints, pot -heads, terminal bills, 
Aistribution cables, street lighting, telephone werk. 
. «« baseluble in oil er water, for all temperatures. 
Clean, sate, economical — ovtranks all others in quality. 


Send for new literoture and prices 


MINERALLAC ELECTRIC COMPANY 


25 Worth Peoria Street-—Chicego 7, lilinois 


MINERALLAG 
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bound to comment briefly on the pur 


pose of such writings. You speak of 


an acute shortage of engineers in the 
1954 to 1965 period and comment that 
something must be done to increase the 
quantity of engineering graduates from 
Naturally, 


you seek a program to propagandize the 


our colleges and universities 


| romance of engineering to prospective 


students in order to sell the engineer 
than 


more lucrative fields 


ing profession to them, rather 


Nave them cnoose 
ot human expression 


Is this Americanism as our fore 


fathers would have wanted it expre assed 7 


Let us, at least, be truthful with our 


iildren. Instead of writing such nega 


tive propaganda, let us formulate plans 


i} 


for the profession that will make the 


opportunity to become 


that 


an encdineer so 


desirable the standards will be 


come such that the best abilities of the 
young people in our land will strive to 
be known as an engineer, and whose 
income and standard of living will be 
such so as to enable each and every 
member of our profession to stand out 
ind be the emulation of our young ones 

I am a professional engineer as well 


and | 


at your 


is a practicing engineer would 
! 


viadly piace myself service if 


I can assist in this most important prob 
| 
i 


Howard Za 


Ridgway Pa 


mann 


(Editor's Note 


mann makes 


We think Mr 


a constructive 


Zach 
suggestion 
most of his fellow 


Olur 


their 


with which engi 


neers will readers 


vited to 


agree are mm 
for 


the 


submit suggestions 


raising the professional 


engineer. Why n 


status ol 


ot do it now? 


Pre-printed Requisitions 


To the Editor of Exrecrricat Worip 
The response that we have received 

from the article in vour October 2 

issue (p 114) about our pre-printed 


remarkable 
that you might be interested in hearing 
oft at 


the Pacific 


requisitions has been so 
requests have come in from 

Gas & Electric ¢ 
West to the New England Power Corp 
on the East and on to the Mercy 
side and North Wales Electricity Board 


o on the 


of | iverpoo! England It would 
never have occurred to me that this 
form would have been of interest to 


so) Many companies 


W. L. Rush 
Superintendent of Distributior 
and Transmission 


Louisiana Power & Light Co 
New Orleans, La 


May 22, 





Correctly Shaped for 
MAXIMUM Holding Power 


—that’s why so many 
utility companies 


gil 


EXPANSION 
ANCHORS 


@ Materials are 
resistent to 
bending and 
corrosion. 





@interlocking 
blades hold 
their positions 
yet provide for 
easy expansion. 


Write for 
sample and 
new low 
prices! 


aporess MANUFACTURING CO. 
DEPT EW WARRENTON, MO. 





CEDAR POLES 
FIR CROSS ARMS 


Quick 


Truck Shipments 
from our Ohio yard 
® 


Also yards at 
Minneapolis 
and Haley, Idaho 


Tata) eae 


SPITZER BLOG 
TOLEDO 4,; OHIO 
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ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


3 Conductor fngle 
Soldering Angie Conductor 
lug Petheod Potheed 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES © ALL 
HAPES * ALL VOLTAGES © ALL TYPES 
¢ BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


bs eh 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich 


bor & 


Simplified Anti-Corrosive 
Paint Systems 


Self priming ond interchangeable, Subox & 
Subalox lend themselves to simplified main 
tenance paint systems. All varieties have oa 
distinctive basic pigment, chemically active 
suboxide of lead Pb,O 
Svbox paints provide maximum protection — 
cre available in a range covering the electr 
col industry 
Transmission Subalox, resembling galv 
zing in oppeoronce, is effective for weathered 
galvanized towers spot or single coat 
Substations Try Subox High Gloss Enamels 
for tronsformers nd switch gear. Subolox 
varieties odequately 
maintain meters, fence 
etc 
Generation Acid Re 
sisting Varieties of 
Subox assure protec 
tion for coal handling 
equipment ond hydro 


structures 


3 FAIRMOUNT PLANT HACKENSACK 
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‘Mr. Abernathy is being punished. 


He didn’t buy KOPPERS POLES!’’ 


Wi te us 


KOPPERS COMPANY, INC. PITTSBURGH 19, PA. 


Koppers Full-Length Pressure-Creosoted Poles are 
available in ample quantities from many conveniently- 
located treating plants. 


PRESSURE-CREOSOTED WOOD 











BARKER & WHEELER 


Ueliity end Iptustrial Velustions Design 
Constrection of Power Systeme Water Supplies 
Sewerage and Sewage Diepossl, Fectory Production 
end Com Contre Spetems 


li Perk Place, New York City 
36 State Street, Albany, N. Y 


BLACK & VEATCH 
Consulting Engineers 


Bewage Industry 


¢ Cm 
mn and Hate 


HUGH L. COOPER & CO,, INC 


eneral Mydraulic Engineering, including 
design, financing, construction and 
management of hydro electric power 


plante 


458 Madison Avenue New York 22, N. ¥ 


DAY & ZIMMERMANN, INC. 


Engineers 


Design . Construction 
Investigations end Reports 


Managemert 


MVhiledeiphia 
New York Packard Mullding 


Doble Engineering Company 
Bl eetrical Inaulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Fropiems tn Electrical Com 
munications 
Office and Laboratory. Dodle Park 
Box 344, Helmont 18 as. (6 miles from Boston) 
» Office 20 .N. Wacker Dr 





Chicago, 1) 


Ebasco Services Incorporated 
Bagtnecrs Conatructors - Besiness Coneultante 
Design and Conatructior 
Financial and Operating Consultation 
Investixations and Reports 
oneulting Engineering 
Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Laboratory Factory and Picid 
Investigations 
Inspections and Associated Services 
Certification 
2 East Bnd Avenue at T9h St., New York 21, N. ¥ 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys—Appraisals 
Const & Maintenance 
Tranemission. — Distribut ‘ Municetior 


> Lines 
Substatior Radio and Televisior 


Towers 


48 Griswold St Binghamton, N. Y¥ 





FORD, BACON & DAVIS 


Engineers 


DESIGN . CONSTRUCTION 
VALUATIONS . REPORTS 


New York . Philadelphia . Chicag Low Angeles 
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PROFESSIONAL SERVICES 


“ec 
B Jreason of special training, 
wide experience and tested 
ability, coupled with professional in- 
tegrity, the consulting engineer brings 
to his client detached engineering and 
economic advice that rises above local 
limitations and encompasses the avail- 
ability of all modern developments in 
the fields where he practices as an ex- 
pert. His services, which do not re- 
place but supplement and broaden 
those of regularly employed personnel, 
are justified on the ground that he 
saves his'client more than he costs 
him.” 


GILBERT ASSOCIATES, Inc. 


Bagineers and Consultants 


DESIGN AND St PERVISION OF STEAM, HYDR( 
WATER SUPILY, SEWAGE DISPOSAL 
> DIESEL PLANTS 
Reports ales Labor Kelatic# Safety 
Purches te Laboratory 
New York Read Washingtoa 
Houstor Pa Philadelphis 


HARZA ENGINEERING CO. 


Consulting Engineers 


L. F. HARZA 
BE. MONTFORD FUCIK CALVIN V. DAVIS 
Hydro Ktectric Power Projects 
Transmission Lines, System Management, 
Dems, Foundations, Harter Structures, 
% Mechanics 
400 W Madison » Chicago 6, I 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 


Transmission Lines, Substations 


46 & Sth Columbus 
327 South LaSalle Street 
136 Liberty &t 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Sup. show f Construction 
Report Pxamina Appraisals 
Macbine Design Technical Publica 


Boston 


N. A. LOUGEE & COMPANY 


(Successors to J HH. Manning & Company 


REPORTS. INVESTIGATIONS VALUATIONS 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 





LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION 
OPERATION. MANAGEMENT. APPRAISALS 
INVESTIGATIONS, KEPORTS. RATES 


231 8 LaSalle St, Chicag 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Stear 1 Hydraulic Projecta, 
Investigat te ts, Designs and 
raisals 


erce Bullding 
ton 0 Mase 












ARTHUR L. MULLERGREN 


Engineering-Management 


Public—Utilities—Natural Gas 


Kansas City, Mo 


Recording & Statistical Corp. 


BILL ANALYSIS-—CONSUMPTION 
STUDIES 
THE ONE STEP METHOD 
Bul Frequency Analyser 


100 Sixth Ave. WOrth 4-8526 New York 13, N. ¥ 


REIS & CHANDLER, INC. 
ADVISORS TO UTILITIES 


30 Vesey Street, New York 


SANDERSON & PORTER 


Engineers and 
Constructors 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 


Chicago, Ill 





F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Enginesring. Hydro electric Development 

Water Supply Fioed Contro Engineering Probleme 

relating to Water Rights and Water Power Law 
Appraisals 


50 Church Street 


New York 1, N. ¥ 


F. A. TUCKER, INC. 


Contractors—Engineers 
spec « 
Distribution Transmiss 


Telephone 
nes Maintenance R 


Bridges 


Main Office er Stre Rutland, Vt 
Branch Office — 126 st St sariotte, N. C 





UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
Transmission -Distribution 
Electric and Telephone Lines 
Consultants 
601 York Road 1249 Oliver Bldg. 
r t n, Ps Pittsburgh, Pa 





















THE J. G. WHITE 
ENGINEERING CORPORATION 


Design © Construction © Reports ©¢ Appraisals 


80 Broad Street, New York 4 
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WHERE T To Buy RURAL ELECTRIFICATION FOR EASY SELECTION 
> Buy | ENGINEERING of INSTRUMENT 


SPEEDY ASSEMBLY anti isat ai TRANSFORMERS 


Depends on parte, lines, wires, terminalis, cam- plicati« of electricl 0 
Seats eases ee i oon saat Se. aleeties GET YOUR FREE COPY OF THIS NEW 800K 


TOPFLIGHT TAPE COMPANY igs eee 


YORK PENNA. ’ Kag.. Va. Agr. Experiment 


Station, 313 pages, $3.50. 


SEARCHLIGHT 


bleed POWER CAPAGITORS 


Peres et th Ptr ae Se ealtl f date on © design 
er toh YT. Teen tte 


OPPORTUNITIES 


UMDISPLAYED RATE 
(Nob wretie tie far egwepenems dee Motng 
$1.20 @ line, minimum 4 lines. 


onappee paymeat count 5 everage 
ine 


Individual Employment Wented—Adver- que we y eavasi a P Owe. 


tising rate is 4% the above rate payable requen¢ 


en up 


in advance. ao amuien’ Ee i 
Box Numbers—Care_ of publication New E. Marbury, Wenting- CAPA‘t 
York, Chicago or Sam Francisco offices house lect ric orp. 
count as one line. 102 pages, $3.50. 


Discownt of 10% if full payment is made 
in advance for 4 consecutive insertions. 


DISPLAYED RATE | INDUSTRIAL ELECTRONIC b 
an ym Be Pe — Ba CONTROL 


The advertising rate is $9.75 per inch for Fer your convenience in ordering O-E'¢ 
all advertising appearing om other than New Second Uéiticn expie popular line of instrument transformers, the 
a contract basis. Contract rates quoted 


os fundamenta electr 1950 isswe of the instrument Transformer 

er. “ ghee aber dedee tn’ munbbeeel Buyer's Guide has just been published. if 

ae ey Ce asic rcuita ed in elec contains 82 illustrated pages of up-to-date 

STORNS COUNTIES MGR. Saves information, including prices, ratings, end 

ASA eccuracy clessifications; covers both 

. ; indeor and outdoor types. References cre 

ee —- , Sestrial ebreuit used in the provided to help you order supplementary 

REPLIBS (Bowe N dress to office nearest ye feild strumentation bulletins containing more detailed technical 

NEW YORK: $30 W. 40nd Bt 8 . ‘ ontr w ‘D. de ‘ 

CHICAGO 4 - 4 Cockrell, G.F Company, scriptions. 


aAN FRANCISCO 68 Poat St 5 345 pages, $4.00 
- THE CONTENTS INCLUDE: 


Potential Transtormers Portable Transtormers 
TRANSFORMER Indoor Potential 


PRINCIPLES Outdoor Current 
} Fuses 
_ Ae PRACTICE Rotie ond Phose-Angle 


Corrent Transformers Tests 
this new 2nd edit | ranges’ 
pene eee | Outdoer 


POSITIONS VACANT 


Mechanical oad Thermal 
Limits ef Current 
Metering Ovttits Transformers 


if you use Instrument Transformers, you'll 
want to keep the Buyer's Guide handy. We'll 
be gled te send yew a free copy. Just fill in 
the attached coupon. 
applicat = ¢ tandard tranaformera 
4 096. nee. te and NEMA. inet na im the are and Clip and Mail this Coupon Today 
: oe ; operation of transformers. By J. E. Gibbs, 
: . . : Electrical Engineering, 268 pages, $3.50. Section 0604.24 
Apperatys Department 


SEE THESE BOOKS| ‘auanny” 


Schenectady, . 
10 DAYS FREE Please ee your bulletin, GEA- 


(Seeeecesececneeeeneeseseessessen: 4626C, which describes the newest Instryu- 
McGraw-Hill Book Co., Inc 
330 W. 42nd St 

New York 18 


ment Transformers 
Bulletin needed for 
Reference Purposes 
Planning immediate project 
NAME 


Please print) 


POSITION 


POSITIONS ADDRESS 


city ZONE _ STATE 


w“ 
This offer applice in the U.S. only 


aa 1a eee seas Te 


~ 
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SEARCHLIGHT SECTION 


ee ELECTRICAL DESIGN ne 
GRADUATE ELECTRICAL ENGINEERS EXPERIENCED ELECTRICAL 


ENGINEER mpc 


Large Eastern Utility Company seeds Electrical 





er 


, oe years ss Engineers tor permanent positions in rapidly ox 
For design and development of instrumen' y Central Station me en — 
. . g desi¢ ‘ we ieants muy ¥ 
panesoumor Sot oe ee Fou cupes’ ‘ ‘ ngineering ali of the following phases of work: Design of 
ense necsseary atthour meter exper ® “ ants orerhead and underground disirivutic ystems 
ence desisable ‘ yi Study and tayout of secondary network systems 
x , t ing Preparation of construction standards, Eng neering 
. Seeney. —- ” permanent with . : ; check of sub-station desig¢ 
anaes PeSR s excolion Appticanis should appiy by letter giving tull de- 
Our stat? knows of this advertisement SALARY PERSONNEL MANAGER om & enue as d experience. Ali replies con 
side confident) 
P-4813. Electrical World Dravo Corporation Neville Island tanita 
330 W. 42nd Bt., New York 18, N. ¥ Pittsburgh 25, Pennsylvania at 4 





ENGINEER-ACCOUNTANT EXPERIENCED 


Man between W and 40 years of age with en | INSULATED WIRE and CABLE 
gineering background fer special accounting and 
analytical work with «a Public Utility in the SALES ENGINEER WAN TED 
Hudson Valley Area Keowtedge of gas and as manager of Chicago otiice 
caeae construction acd accounting practices re Native preterred ive compiete details 
P-O614, Bie al W i P6644, Ble 
West 4ind Nev 18 i 


EXPERIENCED DESIGNER 


‘a Electrical Control Apperetus 
Age lemit 40 years. Opportunity tor ad 


vancement C area. State salary and 
qualifications. ' 


P-ona', } 


N 





L. Ss. Gevernment 


Ta TT VN ROL Rn | 2c Sen ea 
I .T RIOK ireau <« i mation 

you f Oo Sealed i ! I 3 a - P be 33) wi 
ELECTRIC SERVICE CO., INC. publicly ‘opened. for’ furnishing’ ¢ cont 

and t t ards rie 00-Kva 
A tirercially respons bie organization specializing in buying, selling : i. : +h a ki oe ooee 

repairing, rewinding und redesigning transformers only t ‘ r-e ator-tys atter 4 
Power Plant, I r 















Experienced personnel assures you first class workmanship and com 





plete setistection Basin Pr. i a Dale i aie within 

Every transformer guaranteed for one year ' an ae. PSuildine i es ee 

The Electric Service Co., Inc. ee MICH AisL. Se et atin Comminsiones 

AMERICA’S USED TRANSFORMER CLEARING HOUSE ®) 

MAKIEMONT Since 1912 CINCINNATI 27, OHTO UNITED STATES DEPARTMENT OF 

Ls SSS SS SSS THE INTERIOR, Bureau of iF t 





Sealed bids (Specifications No 
, ‘ by t 


ed sureau teclamatio 
Denver, rad June ¢ 1950, and then 
publicly opened for furnishing and install 
ng one 35,004 )-kva, 90-percent power factor, 
l4-rpm, 15,800-volt, 3-phase, 60-cycle, ver 
LARGE SYNCHRONOUS [teil oiie Serna trent “Rendeator 
for Flatiron Power Plant, Colorado-Big 
FOR SALE Tiompaon Project" Colormdn’ Compition 
MOTOR nstallation is desired within 940 days. For 
I ft Ree Y ) 





2—New 500 1000 K.V.A. Gen- Hhullding 1°A. Denver Federal Center, Den 
eral Electric Type HUT, Oil For Sale “MICHAEL W. STRAUS mmiasioner 
Immerse, Self Cooled, 55°C. (91) 
Rise, 12,000 - 2400 4160Y oe | 
Volts, 3-Phase, 25 60 Cycle. General Electric 17,000 MOTORS, GENERATORS, 
Master, Outdoor, Unit Sub- pons ; Pa py 
stations, for One Incoming HP synchronous motor, s St “eomearsten” 
12,000 Volt, 3-Phase, 3-Wire S . eerie 


Circuit and Two Outgoing 12,000 V, 600 RPM, 50 wy ol pry lee 
4160 Volt. 3-Phase. 4-Wire 

Circuits, Connected and As- 
sembled for Operation at | with water cooled heat 
60 Cycles, 1000 K.V.A. 


Rating. exchanger 





cycle Lortally Cn losed 





What is YOUR 
Problem? 


Competent men for your staff? 
Employment? 
















Price and Detailed Specifications 











will be furnished upon request SOUTHERN CALIFORNIA Or, are you looking for — or 
offering — a business opportu- 
SALT RIVER POWER DISTRICT a sity of eenidd bout to-aee 
P.O. Box 1980 one ‘techies Calif in the industry served by this 
Phoenix, Arizona publication? 
‘ The solution of any of these 
problems can fatale be found 
_ FOR SALE FOR SALE first among other readers of 
ar er eee STANDARD TRANSFORMERS Electrical World. You can get 
rae Alr Injection +1000 KYA. 13.200/2400 Volts. 1. 69 Cyete their attention—at small cost— 
Including all auxiliaries, 1 genera low. Two years in service. "S21 10.00, each F.0.8 through an advertisement in the 
Can be seen in operation any time : Searchli ht Section of 
; CULLMAN POWER BOARD g 
ee | Cullmen, Alabama ELECTRICAL WORLD 
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SUB-STATION EQUIPMENT 


TRANSFORMERS 

1—7$00 KVA G.E. 138,000-41,000. 3 ph 
1-4$00/6000 KVA G.E. 66000—33000, 3 ph 
3—1000 KVA West. 66000—7200 

1—$000 KVA GE 33000—2300/4000, 3 ph 
3— SOO KVA GE 33000-460 

6— 75 KVA Moloney 33000—2300/6900 
6— 50 KVA GE. 33000—2300 

4— 450 KVA A.C. 25410/44000—13280/23000 
3— 500 KVA GE. 13800-48¢ 

3— 750 KVA West. 13200--440 

3— 333 KVA GE. 13200-—2400/4160 Y 

3— 167 KVA GE. 7200/12400—240/480 
1—1500 KVA West. 4000—2300, 3 ph. Auto 
3— 250 KVA Al. Ch. 2300-—460 

6— 75 KVA GE. 480—-120/240 
INDUCTION REGULATORS 

3—46 KVA West. 200/400 A. 2300 V 

6—~36 KVA GE. 150 A. 2400 V 

2—36 KVA GE. 75/150 A. 4600 V. 

3—24 KVA GE. 100 A. 2400 V 

CIRCUIT BREAKERS 

1—-1200 A. 34.5 KV GE. FKO-339-1000 MVA 


4-—-2000 A_ 15 KV GE. FKO-339-1000 MVA 
4-—- 600 A. 15 KV G.E FHKO-139-750 MVA 


Brew, Woltman & Co., Inc. 


$2 Church Street New York 7, N.Y 


OPPORTUNITIES! 


New and used equipment recently 
released from service by a num- 
ber of electric and gas utility 
companies 
Gwo 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 

TRANSMISSION LINE 
MATERIALS 
ow 


Send for new list, . . . to 


EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N. Y. 


AMERICAN GENERATOR 


125KVA, 3 phase. 60 cycle, 220-440 voll, 
720 RPM. p. {. 8, with belt driven exciter. 
This unit is approximately three years old 
but has never been used. $1,750.00. 


GENERATOR SET 


Used fFairbanks-Morse 5 cylinder, 176 
horsepower @770 RPM, with 12SKVA Elec 
tric Machinery Generator—220-440 volt. 3 
phase, 60-cycle. Skid mounted. Only 500 
hours. $10,000.00 


Michigan Tractor & Machinery Co. 
13801 Lyndon Ave Detroit 27, Mich 
Phone: VErmont 7-5000 
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SEARCHLIGHT SECTION 


DIESEL POWER 


IMMEDIATE SHIPMENT 


UNIT CAPACITIES—10 TO 18675 KVA 
A.C.—50 AND 60 CYCLES 


VARIOUS VOLTAGES 


A PARTIAL LISTING OF OUR INVENTORY 


AVA Make Model Make Model 
Fairbacks Morse BSF 1¢ ae 300 375) Enterprine Da - 
Fairbanks Morse 35D5 4 } 720 | i Superior RNA 
General Motors 16-2784 i rT? ; Gene sal Meter §-J08A 

7.5 General Motors 12-567 7 a) Clerk MbD-4 

A lex 6 (2 a19T Th) 7 Itngersoti Rand = 
Baldwin VO-d bo 25 General Motors v 2654 
Bucaeye so General Motors 42 


D.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 
ENGINE DIVISION, SO CHURCH ST., NEW YORK 7, N. Y. 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
Make Deve 3 ph. 60 7 
“x AC 


extraction - 250 ibe 18 P Make Speed Volts Volts 
35 ite ext--2300 v 3 ph 60 cy G oy 1 250 200 4180 
a 160 ; 2200 4400 

23) ibe LAP. 440 ‘ 

‘ 


600 2300 4150 
1 60 cy-— Balt 1044 


; oun 278 +150 
nt rE ~~ oan 416 
2300 13200 


TRANSFORMERS —60 “este 

Non-condensing-—125. 150 ibe 1 Make 

18 .P 5 10 ibs BP. 240/480 W hse : 

¥. 3 ph. 60 cy es Al. Ct “Yaa00x2 300 
Pack i ISR 2500 
at { be i Ss 
Pitts 


SYNCHRONOUS CONDENSERS = oe 


oe 
‘ Ty ol t 
ae eee * senate. | ae “FREQUENCY CHANGERS 


m0 bh rac 2400 4150 we 25 Mey. 2000 2300 v 
00 n 2400 4800 720 4 kw A 25 Wey. 11000, 7400v 


BELY COMPANY, INC. 


Non-eondensing 150 175 187 
5 10 BF 450 v. 3 ph. 60 oy 


2400x2 +o 450 


OFFICE & SHOP 
51 Howell St., Jersey City 6, N. J. 


Py tan ® 


SLIP RING MOTORS 
|—2500 HP G.E. MT 257 RPM Ge00V 
i— 500 HP GE. MT 720 RPM 2200 V 4160 
SYNCHRONOUS CONDENSER 


i—2500 KVA Whee 720 RPM 2200 V with 0.C. Exe 


MOTOR GENERATORS 
1—1000 KW Whee 25 V 720 RPM 4150 Volt 
1—1000 KW G.E. 600 V 514 RPM 2200/4000 V G 4150.240/480 V Pyranet 
i— 500 KW G.E. 275 V 900 RPM 4150 Volt G. E. 2400.240/480 V 
2— 150 KW GE. 125/250 V 1200 RPM 4150 Volt s— 75 KVA W hse 2300 230/115 


Complete Line of A.C. and D.C. Motors and Generators 


TRANSFORMERS 

Amer, 3 Ph. 27.000V. 2300V 

3 Ph. 27, 000V, 2300V 

3 Ph. 4150 V 2300 V Pyrancl 


i 


RARRORRRR 


re 
> 
<<<<n<c<cd 


6 
G 
G 


sere 


€ 
e 
€.3 Ph. 4150 V 2400 V 
Ph. 4150 2 Ph. 2400 V 


BSses 


ere-s¥T 


Kuhiman | Ph. 4150 ¥, 27300 V 
G.E. 6900 2300 V See 
e 


Ti 
&= 


TT 
a8 
>>>> >>> 


GUARANTEED “REBUILT” POWER EQUIPMENT 


SQUIRREL CAGE MOTORS Sup ate MOTORS MOTOR GENERATOR SETS 
; phase, 60 Cyvle-—220 or 440 Volt 
3 phase, 60 Cycle—220 or 440 Volt (°22380 volt or biher) K.W. Meke AC 
(*2200 volt or higher HP Meke 1 ‘ 3 Wee 6600 
HP Make type 2500 *G.E , 57 Bf Ai Ch 4inK) 
70 *GE K 2000 *GE 2 Gt sou 
700 *G.E K F-56047 1600 *Al Ch N 5? Cr Wh 4000 
600 *Weatg CBO-04-15 1200 < 7? ‘ 2s 
SOO *GF K-559 DZ a ) 1000 - 4 i+ aan 
500 Gt KTP-S67? " 800 y cw Mr ’ } 2a 
400 *GLE IK ~~ 700 r ow T2 i ; 230K 


Phone 
Canal 
86-2900 
Today 


= 1324 W. Cermak Road © Chicago 8, Ilinois 
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you can 6€ SURE... te its 
VW estinghouse 


This flashover of a horn gap 
illustrates the kind of power 
available at the High Power 
Laboratory... power of suf- 
ficient magnitude to verify de- 
signs for interrupting fault cur- 
rent as high as! 0,000,000 kva. 


Here’s SUKEWVESS... in the Making! 


Sureness doesn’t spring from skillful engi- 
neering and quality manufacturing alone. It 
takes testing, too... rigid design testing on 
a scale equaling the severest kind of service 
conditions. Fault currents of tremendous 
magnitude, sub-zero weather, severe icing 
conditions, searing flashovers ... these are 
only a few of the tests given every new 
Westinghouse design. 

This business of making sure... of 
anticipating and duplicating every con- 
ceivable service condition, is the work of 
the Westinghouse High Power Laboratory 
... for 25 years the proving ground for 
all Westinghouse electrical apparatus. This 
is where we make swre...and this sure- 


ness is passed along to you. It backs up every 


Westinghouse label, whether it appears on 
a tiny switch, a giant circuit breaker or the 


world’s largest lightning arrester. j-6069 
SEE FOR YOURSELF! 


Booklet B-4484 describes facilities proc edures and 
actual tests conducted at the Westinghouse High 
Power Laboratory. Ask your Westinghouse represent 
ative for a copy of B-4484, or write Westinghouse 


Electric Corporation, P.O. Box 868, Pittsburgh 40, Pa. 


HIGH-POWER 
WY Td as 





HOW SAF-T-KUHL TRANSFORMERS PAY FOR THEMSELVES 


Kuhlman Saf-T-Kuhl Transformers are 100° safe because 
they filled 


explosive cooling fluid. 


are with an inert, non-inflammable, non- 


This feature pays these ways: 


In foct, you 


that 


save in sO Many Ways 
Saf-T-Kuhls often soon pay for 
themselves! In addition, Saf-T-Kuhls 
feature the same high quality work 
manship and materials found in 
conventional Kuhlman transformers 
The cooling fluid itself is a patented 
synthetic compound perfected after 
months of experimentation and test 
ing in the field. It is equal or super 
ior to transformer oil in dielectric 
strength, fluidity and thermal ca 
pacity, and not have 


does oil's 


tendency to sludge 


Typicol of the way Kuhiman builds quality 


into ts 


transformers is this 


new tap 
changer with which all Saf-T 


Kuhls are The 


standing feature of this new 


equipped out 
tap changer is the self-align 

ing spring clips on ro 
which en 


tary blades 


gage heavy 


blades, 


ing double surface con 


stationary 
thereby provid 


tact under substan 


tial pressure 


Ges absorbers are 
all Saf-T-Kuhl 


extra cost 


available on 
transformers at 


This 


mounted on the 


de vice is 
transtormer 
refillable 
granular material which effec 
tively absorbs all gases before 


cover and contains a 


relieving abnormal pressure 


through the relief diaphragm 


Fliminates expensive vaults 


Makes it possible to install units wit 


h safety anywhere 


in a plant so that available floor space can be used for 


produ tive uses 


Saves cost of secondary line copper conductors by per- 


mitting circuits to he 


transformer the center of each 


Reduces power losses since 


Saf-T-Ku 


near load centers 


split into several sections 


with a 


his can be located 


Kuhiman’s famous Bent 
Iron Core, made of ori- 
ented steel, provides a 
smaller, lighter transform- 

er in units through 2 

KVA. Exciting current 

is reduced as much as 
75%, too, over butt 
point cores, by the 
Bent Iron Core’s lap- 
ped joint construction. 


Saf-T-Kuhl distribution trans- 
formers are available in 
NEMA standard ratings of 
3 through 3333 KVA single 
phase and 9 through 3750 
KVA, three phase, through 
15000 volts. For complete 
data and specifications on 
Saf-T-Kuhl transformers, 
write for Bulletin CS-501. 
Bulletins on Conventional, 
Dry Type, Street 
Lighting and Specialty trans- 
formers in the Kuhlman line 
also available on request. 


Power, 


EXPERIENCE COUNTS THIS IS OUR 56TH YEAR 


J) Oy VW ILG/4 


KUHLMAN ELECTRIC COMPANY 


BAY CITY, MICHIGAN 


EXPORT REPRESENTATIVES 
67 Brood Street, New York 4, N.Y. C 


International 


Standard Fletre Corperation 


able Address, Microphone, N.Y. 





